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Misdiagnosis of Diverticulitis After a Prior Diagnosis
of Irritable Bowel Syndrome (IBS)

George F. Longstreth, MD, Carrie Wong, MD, and Qiaoling Chen, MS

Introduction: Irritable bowel syndrome (IBS) and diverticulitis share clinical features. Misdiagnosed
diverticulitis can cause unnecessary antibiotic therapy. Among IBS and non-IBS patients, we compared
outpatient, clinically diagnosed (no computed tomography) diverticulitis rates. Among primary-care,
diverticulitis-diagnosed IBS patients, we assessed imaged diverticulosis and probable misdiagnosed

diverticulitis.

Methods: Among 3836-patient IBS and 67,827-patient non-IBS cohorts identified from 2000 to
2002, we retrospectively compared the frequency of outpatient, clinically diagnosed, antibiotic-treated
diverticulitis from 2003 to endpoints of December 31, 2017, disenrollment, or death. In IBS patients,
we reviewed records of initial, primary care-managed episodes for misdiagnosis.

Results: In 3836 clinically diagnosed IBS and 63,991 non-IBS cohorts, followup (median [interquar-
tile range]) was 12.4 (3.9 to 15.0) years versus 10.2 (3.0 to 15.0) years, respectively (P < .001). The
incidence rate/1000 patient-years (95% CI) of diagnosed diverticulitis was 14.0 (12.1 to 16.3) and 4.2
(4.0 to 4.5), respectively, (crude incidence rate ratio, 3.3 [2.8-3.9]; P <.001). Of examined features,
the diagnosis of IBS was most strongly associated with clinically diagnosed diverticulitis (adjusted inci-
dence rate ratio [95% CI]; 2.64 [2.21-3.15], P < .001). Of initial diverticulitis diagnoses in 189 IBS
patients, objective evidence-based diagnosis revision or exclusion occurred in 12 (6.3%), including 6
hospitalized; 29 (15.3%) had colon imaging before and/or afterward without diverticulosis reported;
143 (75.1%) had image-documented diverticulosis; and 6 (3.2%) had no imaging.

Conclusions: Outpatient, clinically diagnosed, antibiotic-treated diverticulitis was increased 3-fold
in IBS patients. Primary care clinical misdiagnosis of initial episodes occurred in 1 of 5 patients, but
additional misdiagnosis due to misattribution of IBS pain to diverticulitis is suggested. (J Am Board

Fam Med 2020;33:549-560.)
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Introduction

Irritable bowel syndrome (IBS), a common func-
tional disorder, is clinically diagnosed by typical
symptoms and exclusion of organic disease, usually
by limited testing. It is characterized by recurrent
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abdominal pain and disordered bowel habits."
Colonic diverticulosis is also common, but only a
minority of patients with it develop acute diverticu-
litis.>* Abdominal pain is the most common gastro-
intestinal symptom prompting outpatient visits,”"
and diverticulitis is often diagnosed in outpatients.”®
Abdominal pain varies from mild to severe in both
IBS” and diverticulitis, and abdominal tenderness is
found with both disorders."””™ Furthermore, many
patients with diverticulitis report constipation or di-
arrhea.®!%!! These shared clinical features, the fre-
quent absence of fever and leukocytosis,® and
common uncertainty about whether a patient has di-
verticulosis promote confusion of IBS with diverticu-
litis.""'* Outpatients diagnosed with diverticulitis are
often treated with antibiotics, so misdiagnosis can
result in unnecessary antibiotic therapy.
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In a retrospective long-term cohort study, we
aimed to 1) compare health examinees with and
without IBS regarding the frequency of outpatient
clinically diagnosed (no computed tomography), an-
tibiotic-treated diverticulitis and assess associated
patient features; and 2) assess imaging reports of di-
verticulosis, a prerequisite for diverticulitis, and
documented misdiagnosis among IBS patients who
had an initial primary care diagnosis of divertculitis.

Methods

Study Setting, Patients, and Data Sources

We enrolled consecutive patients > 18years of age
who had undergone a health screening evaluation
during 3years in the San Diego service area of
Kaiser Permanente-Southern California (KPSC),
an integrated, prepaid health care system whose
members reflect the diversity of Southern
California by census.* All KPSC members have a
primary care physician. On October 7, 2007 arti-
cle records were replaced by electronic medical
records. Before that date complete records,
including radiologic imaging reports, may not
have always been available at outpatient visits; be-
ginning then comprehensive electronic records
were uniformly available. Electronic databases
included the Charlson Morbidity Index (com-
prised of potentially life-limiting diseases), com-
prehensive pharmacy dispensing data and
diagnosis coding of all patient encounters using
the International Classification of Diseases, Ninth
Revision (ICD-9) before October 2015 and the
International ~ Classification  of  Diseases, Tenth
Revision (ICD-10) thereafter. Coding staff review
codes for all emergency department and inpatient
encounters and samples of outpatient encounters.

Identification of IBS and Non-IBS Cohorts

Subjects had previously submitted a self-completed,
pre-examination questionnaire eliciting demographic,
symptom, and medical/surgical history data, bet-
ween 2000 and 2002 as part of a separate
Institutional Review Board-approved project.'* As
previously described, we validated a question on
whether a physician had diagnosed IBS by compar-
ing the responses with documented physician diag-
nosis in the medical records. Agreement occurred in
83.6% of 201 patients (x = 0.82).'* Therefore, exam-
inees were placed in the IBS or non-IBS cohorts
according to the question response. We excluded

patients initially without IBS who were diagnosed
with IBS during followup as identified by ICD-9
code 564.1 and ICD-10 code K58.

Identification of Diverticulitis

We identified diverticulitis from an outpatient
ICD-9 code (562.11 or 562.13) or ICD-10 code
(K57.20,K57.30, K57.92, or K57.93) and pharmacy
dispensing of an antibiotic <7 days after diagnosis.
"The outpatient settings comprised nonhospital offi-
ces, including after-hours urgent care clinics.
Emergency department visits were not included.
Most of the practitioners were primary care physi-
cians, but nurse practitioners and physician assis-
tants working wunder their supervision likely
diagnosed some cases. As previously published, we
developed this case finding method in a pilot sam-
ple by assessing multiple computerized algorithms
based on electronic data, including diagnosis codes,
dispensing of antibiotics and pain medication and/
or pain diagnoses, and excluding patients with
infections and/or conditions that could mimic
diverticulitis. Testing the method in 1502 randomly
selected KPSC members revealed a sensitivity of
84.6% and positive predictive value of 98.1% for
physician-diagnosed diverticulitis in outpatients.'’
As we assessed only clinically diagnosed diverticuli-
tis, we excluded patients who had undergone com-
puted tomography (CT) of the abdomen and/or pelvis
with or without oral contrast < 14 days before diagno-
sis, identified by Current Procedural Terminology
codes 74176 to 74178, 74150, 74160, and 74170. We
assessed the frequency of outpatient, clinically diag-
nosed, antibiotic-treated diverticulitis diagnosis from
January 1, 2003 to December 31, 2017.

Evaluation of the IBS Cohort for Misdiagnosis and
Diverticulosis Documentation

Two gastroenterologists independently reviewed
the medical records of patients in the IBS cohort
who had an initial episode of outpatient clinically
diagnosed, antibiotic-treated diverticulitis. They
recorded data from the outpatient visits when the
diagnoses were made, including clinical features
and leukocyte counts. Fever was defined as
temperature > 37.5°C and leukocytosis as >11,500
leukocytes/mm®. They searched outpatient visit
records, hospitalization summaries, and laboratory
and pathology reports following the visit for evi-
dence of a revised diagnosis with changed therapy
or exclusion of diverticulitis, the latter requiring
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CT <3 days after diagnosis that revealed no colonic
wall thickening, inflammation of peri-colic fat, or
other findings of diverticulitis. They recorded all
barium enema, flexible sigmoidoscopy, colono-
scopy, and abdominopelvic CT procedures per-
formed before and after the diagnosis and
considered the patient as having diverticulosis if a
single procedure reported diverticulosis of any se-
verity. Patients with multiple imaging tests were
classified as having no diverticulosis only if no pro-
cedure reported it, either before or after the diag-
nosis. The reviewers resolved any discrepancies by
joint record review.

Statistical Analysis

We summarized categorical data as percentages and
continuous data as mean = standard deviation (SD)
or median (interquartile range) as appropriate. We
compared categorical data with the ¢? test and con-
tinuous data with the Student’s z-test. Incidence
rates per 1000 patient-years were calculated and
corresponding 95% Cls were estimated using ro-
bust Poisson regression. Controlling for age, sex,
race/ethnicity, and all other medical and surgical
history variables from the patient questionnaires
(Table 1), multivariable Poisson regression was fit-
ted to derive the adjusted incidence rate ratio of
diverticulitis in the IBS cohort versus the non-IBS
cohort. All tests were 2 tailed, and the level of sig-
nificance was <.05. We used SAS statistical soft-
ware (version 9.4; SAS Institute, Cary NC).

Results

Patient Features

Demographic and history features differed between
the 3836 subjects in the IBS cohort and the 63,991
subjects in the non-IBS cohort (Table 1), as previ-
ously described in the larger cohorts from which
they were derived.'"* Length of followup was 12.4
(3.9 to 15.0) years versus 10.2 (3.0 to 15.0) years in
IBS and non-IBS cohorts, respectively (P < .001).

Diverticulitis Diagnosis Frequency and Associations
in IBS and non-IBS Cohorts

Of 89,008 examinees, we excluded 21,181 as
detailed in Figure 1, yielding 67,827 examinees,
3836 (5.7%) IBS and 63,991 (94.3%) non-IBS
examinees. Additional exclusions by electronic data-
base criteria yielded 290 IBS individuals with 523

episodes and 1669 non-IBS individuals with 2455
episodes.

At least 1 episode of clinically diagnosed, antibi-
otic-treated diverticulitis occurred in 290 of 3836
(7.6%) and 1669 of 63,991 (2.6%) outpatients with
and without IBS, respectively (P < .001). The inci-
dence rate (95% CI) per 1000 patient-years of out-
patient clinical diagnosis and antibiotic treatment
was 14.0 (12.1 to 16.3) versus 4.2 (4.0 to 4.5) in IBS
and non-IBS cohorts, yielding a crude incidence
rate ratio of 3.3 (2.8 to 3.9) (P <.001).

Multivariate Poisson regression revealed that of
the patient features, IBS was most strongly associ-
ated with outpatient diagnosis (Table 2). Age was
only negligibly associated, and a race/ethnicity asso-
ciation varied from negative associations in Asians/
Pacific Islanders and blacks to a positive association
in Hispanics compared with whites. Frequent head-
aches, current smoking, hypertension, cholecystec-
tomy, and back surgery were positively associated,
and vegetarianism and diabetes were negatively
associated. The Charlson Comorbidity Index was
not associated with the diagnosis.

Initial Outpatient, Clinically Diagnosed, Antibiotic-
Treated Diverticulitis in the IBS Cobort

To identfy initial episodes of diverticulitis during
followup in the IBS cohort, we excluded patients
electronically from the total 3836-patient IBS
cohort for a diverticulitis history, lack of outpatient
diagnosis, use of CT and lack of antibiotic treat-
ment, yielding 204 patients (Figure 2). Record
review led to exclusion of 15 additional patients,
yielding a final cohort of 189 IBS patients with an
initial episode (Figure 3). The age (mean SD) at di-
agnosis was 65 = 12.7 years, and 142 (75.1%) were
female. Clinical and laboratory records were avail-
able on all patients. Temperature was recorded on
118 (62.2%) patients. Abdominal pain, tenderness,
and fever occurred in 181 of 189 (95.8%), 176 of
189 (93.2%) and 3 of 118 (2.5%) patients, respec-
tively. Of 76 (40.2%) patients who had a leukocyte
count performed, 26 (34.2%) had leukocytosis.

Misdiagnosis and Diverticulosis Documentation in
the IBS Cohort

Figure 3 also summarizes patients whose diverticu-
litis diagnosis was revised or excluded and the
results of colon imaging studies. Within 2 weeks af-
ter antibiotics were dispensed for diverticulitis, 12
(6.3%) patients were found to have objective

doi: 10.3122/jabfm.2020.04.190328

Misdiagnosis of Diverticulitis After IBS Diagnosis 551

"1ybLAdoo Ag paroarold 1sanb Ag TzZ0ogz lequiadaq g uo /Bio wjgel- mmmy/:diny woly papeojumoqd ‘0zZ0Z AINC 9T U0 8ZE06T 0°0202 Wiqel/zzTe 0T Se payslgnd 1siiy :pay wed pleog wy


http://www.jabfm.org/

Table 1. Baseline Demographic, Medical, and Surgical Features in 67,827 Examinees with and without IBS

(2000-2002)

Feature IBS (n = 3836) No IBS (n = 63,991) P Value
Demographic
Age, mean + SD, y 543 +14.1 51.0+15.1 <.001
Sex, n (%) <.001
Male 1139 (29.7) 35,015 (54.7)
Female 2697 (70.3) 28,976 (45.3)
Race/ethnicity, n (%) <.001
White 3026 (78.9) 41,215 (64.4)
Asian 124 (3.2) 5656 (8.8)
Black 142 3.7) 3801 (5.9)
Hispanic 399 (10.4) 10,280 (16.1)
American Indian 11 (0.3) 177 (0.3)
Pacific Islander 22 (0.6) 786 (1.2)
Multiple categories 112 2.9) 2076 (3.2)
Education, 7 (%) <.001
Some high school 201 (5.2) 4518 (7.1)
Some college 1993 (52.0) 32,307 (50.5)
College and above 1642 (42.8) 27,166 (42.5)
Medical history, 2 (%)
Charlson Comorbidity Index <.001
0 3334 (86.9) 57,712 (90.2)
lto2 480 (12.5) 5931 (9.3)
3 or more 22 (0.6) 348 (0.5)
Anxious 1469 (38.3) 12,856 (20.1) <.001
Worried about being ill 1053 (27.5) 10,363 (16.2) <.001
Depression 1005 (26.2) 7545 (11.8) <.001
Frequent headaches 1149 (30.0) 10,555 (16.5) <.001
Smoking <.001
Never 2173 (56.6) 36,105 (56.4)
Past 1361 (35.5) 21,650 (33.8)
Current 302 (7.9) 6236 (9.7)
Alcohol <.001
Daily 286 (7.5) 5651 (8.8)
Never, hardly ever 2321 (60.5) 35,085 (54.8)
Less than daily 1229 (32.0) 23,255 (36.3)
Vegetarianism 135 (3.5) 995 (3.1) .166
Verbal or physical abuse 791 (20.6) 6659 (10.4) <.001
Sexual abuse 599 (15.6) 4421 (6.9) <.001
Diabetes 185 (4.8) 3088 (4.8) .993
Fibromyalgia 309 (8.1) 698 (1.1) <.001
Hypertension 1244 (32.4) 16,887 (26.4) <.001
Painful intercourse* 411 (15.2) 2681 (9.3) <.001
Chronic pelvic pain* 164 (6.1) 627 (2.2) <.001
Painful urination* 111 4.1) 610 (2.1) <.001
Frequent urination® 1034 (38.3) 6902 (23.8) <.001
Irregular periods* 383 (14.2) 4259 (14.7) 485
Painful periods* 260 (9.6) 2902 (10.0) 535
Continued
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Table 1. Continued

Feature IBS (n = 3836) No IBS (n = 63,991) P Value
Surgical history, 7 (%)
Cholecystectomy 487 (12.7) 2617 (4.1) <.001
Appendectomy 837 (21.8) 7731 (12.1) <.001
Hysterectomy™ 920 (34.1) 5206 (18.0) <.001
Back surgery 174 4.5) 1926 (3.0) <.001
Coronary artery surgery 118 (3.1) 1691 (2.6) .105
Peptic ulcer surgery 19 (0.5) 235 (0.4) 207

IBS, irritable bowel syndrome; SD, standard deviation.
*Results from women only.

evidence of another etiology for their presenting
features (11) or lack of diverticulitis on CT (1). As
detailed in Table 3, diseases in the 11 patients were
Clostridium difficile colitis (2), urinary tract infection
(2), Crohn’s disease (2), cholecystitis (1), small
bowel obstruction (1), sigmoid volvulus (1), and
ovarian cyst (1), and cholecystitis and pancreatitis
(1). Six of the patients were hospitalized, and all 12
survived. CT was performed in 3 additional patients
1 to 7 days after diagnosis, which confirmed diver-
ticulitis in all.

Twenty-nine (15.3%) patients had no diagnosis
revision, but they had colon imaging that did not
reveal diverticulosis before and/or after diagnosis.
As detailed in Appendix, the age of these patients
ranged from 25 to 84years, 26 (89.7%) were
female, and at least 1 procedure revealing no diver-
ticulosis occurred before, after or both before and
after diagnosis in 5, 15, and 9 patients, respectively.
Nineteen (65.5%) patients had > 1 negative proce-
dure, including 11 who underwent > 3 procedures.

Combined with the revised diagnoses or CT
exclusion of diverticulitis in 12 patients, a lack of di-
verticulosis on imaging supported misdiagnosis in
41 of 189 (21.7%) patients. One hundred forty-two
(75.1%) patients (age 66.3 = 11.4years; 58
[40.8%] < 65 years; 102 [71.8%] female) had a diag-
nosis that was not revised nor excluded by CT and
had imaging before and/or after the episode that
revealed diverticulosis. Six (3.2%) had no colon
imaging.

Discussion

In this retrospective, long-term, cohort study of
health examinees, patients with an IBS diagnosis
had a 3-fold increase in the frequency of outpatient,

clinically diagnosed and antibiotic-treated divertic-
ulitis compared with those without IBS. Of the fea-
tures assessed in association with diverticulitis, the
strongest association was found with diagnosis of
IBS. In patients with IBS and an initial episode of
diverticulitis managed in primary care, diagnosis re-
vision and changed therapy occurred in 6.3% of
patients. An additional 15.3% of patients had colon
imaging studies before and/or after the diagnosis
that reported no diverticulosis. These findings sup-
port misdiagnosis in 1 of 5 patients.

Published evidence is lacking to support such a
strong association between IBS and diverticulitis,
as we found. An association was reported between
IBS, especially diarrhea-predominant IBS, and di-
verticulosis only in patients aged > 65 years, but
not with diverticulitis.'® Another survey found an
association between IBS and diverticulosis only
in patients > 60 years but did not assess diverticu-
litis.'” We did not determine bowel habit
predominance; 40.8% who had diverticulosis dia-
gnosed and lacked evidence of misdiagnosis
were < 65 years when initially treated for divertic-
ulitis. Therefore, it seems unlikely that increased
diverticulosis alone explained the 3-fold increased
rate of physician-diagnosed diverticulitis in the
IBS cohort.

Diagnosis of diverticulitis in our IBS cohort was
primarily based on abdominal pain and tenderness,
as fever and leukocytosis were infrequent. Surgeons
have also reported on the scarcity of objective evi-
dence of diverticulitis diagnosed in most clinic
patients and suggested that many outpatients have
mild disease or no diverticulitis at all.>'® However,
we are unaware of other investigations that com-
pared the frequencies of the outpatient clinical di-
agnosis of diverticulitis in patients with and without
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Figure 1. Flowchart summarizing derivation of the cohorts with and without irritable bowel syndrome by elec-
tronic database criteria. *Number of unique patients/number of episodes. Abbreviations: CT, computed tomogra-

phy; IBS, irritable bowel syndrome.

Consecutive health examinees, 2000 — 2002
(n=89,008)

21,181 excluded

A

® No follow-up (n=1686)

A

\ 4

Disenrolled or died before 1/1/2003 (n=15,278)
® Without IBS initially, IBS diagnosis during follow-

Examinees studied in follow-up beginning
1/1/2003
(n=67,827)

up (n=42)

No IBS
(n=63,991)

IBS
(n=3836)

58,872 excluded
® No outpatient diverticulitis diagnosis

A

\ 4
Outpatient diverticulitis
diagnosis 1/1/2003 to end of
follow-up (n=2476/5119)*

2730 excluded
® No outpatient diverticulitis diagnosis

v
Outpatient diverticulitis
diagnosis 1/1/2003 to end of
follow-up (n=365/1106)*

754/2584* excluded
® Recurrent diverticulitis diagnosis
< 90 days after outpatient diagnosis |

68/563* excluded
® Recurrent diverticulitis diagnosis
< 90 days after outpatient diagnosis
(n=0/116)*
® No antibiotic dispensed < 7days
after diagnosis (n=68/447)*

\ 4

A

® CT < 14 days before diagnosis

\ 4

(n=0/259)*
@ No antibiotic dispensed < 7days
after diagnosis (n=754/2325)* v v
Outpatient antibiotic-treated Outpatient antibiotic-treated
diverticulitis (n=1722/2535)* diverticulitis (n=297/543)*
53/80* excluded

N 7/120* excluded
"o CT < 14 days before diagnosis

\ 4

Outpatient clinically diagnosed,
antibiotic-treated diverticulitis
(n=1669/2455)*

Outpatient clinically
diagnosed, antibiotic-treated
diverticulitis (n=290/523)*

IBS or attempted to document misdiagnosis in IBS
patients.

Some of the patients had life-threatening disor-
ders. Other patients lacked diagnosis revision or
CT exclusion of diverticulitis and had colon imag-
ing, two thirds with multiple procedures, without a
report of diverticulosis.

These 2 types of misdiagnosis may not fully
explain the greatly increased diverticulitis frequency
in IBS patients. Just as increased abdominal and
pelvic surgery in the IBS cohort was attributed to
symptom misattribution,'* abdominal pain and ten-
derness could have been incorrectly attributed to
diverticulitis. Such misattribution was proven in
only 1 case, but few patients had CT before symp-
toms resolved to allow this assessment, which is typ-
ical in outpatient settings. There is evidence of a
deficiency in physician awareness of features of IBS
patients, including their health care-seeking beha-

vior. Surveys of American'” and European®” pri-
mary care physicians revealed only a minority knew
important aspects of IBS or used the Rome diagnos-
tic criteria. About three quarters of American pri-
mary care physicians regarded IBS as a diagnosis of
exclusion and relied less on symptoms and ordered
more tests than specialists.”' To our knowledge, pri-
mary care physicians’ awareness of abdominal ten-
derness in IBS has not been systematically studied,
although a landmark publication almost 60years
ago’ detailed tenderness in over 60% of patients.
Furthermore, patient reactions to abdominal palpa-
tion can help distinguish functional from structural
disorders.”?

Limitations include our inability to identify
which IBS patients with diverticulosis and no other
etiology evident for their acute symptoms, had
diverticulitis versus a flare of IBS or another disor-
der. We cannot exclude the possibility that IBS was
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Table 2. Patient Features Associated with Clinically
Diagnosed Diverticulitis in 1959 Examinees, 290 with
IBS and 1669 Without IBS, During Followup (2003 to
2017)

Adjusted
Feature IRR 95% CI P Value
Irritable bowel syndrome 2.64 221t03.15 <.001
Age,y 102 1.01to1.02 <.001
Race/ethnicity <.001
White Reference
Asian/Pacific Islander 0.62 0.49t00.79  <.001
Black 0.73 0.54 to 1.00 .047
Hispanic 1.53 1.29t0 1.83  <.001
Other 1.04 0.75 to 1.18 .817
Frequent headaches 1.46 1.25t0 1.70  <.001
Smoking .028
Never Reference
Past 1.17 0.96 to 1.48 .106
Current 1.16 1.03 to 1.31 .012
Vegetarianism 0.65 0.45 t0 0.93 .020
Diabetes 0.69 0.53 t0 0.91 .007
Hypertension 1.35 1.19to 1.54 <.001
Cholecystectomy 1.47 1.18t0 1.85  .001
Back surgery 1.41 1.09 to 1.81 .009

IRR, incidence rate ratio; IBS, irritable bowel syndrome; CI,
confidence interval.

incorrectly diagnosed and that in follow-up diver-
ticulitis was mimicked by another disease or coex-
isted with it, such as the Crohn’s disease in 2
patients; however, most of the misdiagnoses were
acute diseases. Symptoms of patients attributed to
IBS are infrequently changed to another etiology
over the long term.?* The high prevalence of diver-
ticulosis and usual requirement of CT to confirm
diverticulitis challenge any study of clinically diag-
nosed diverticulitis, retrospective or prospective.
The predominant bowel pattern of the IBS patients
was not determined, but all subtypes are character-
ized by abdominal pain." We did not investigate
misdiagnosis in subjects without IBS.

Strengths of the study include large cohorts with
validated methods of identifying physician-diag-
nosed IBS'* and diverticulitis'® that were assessed
for a median of at least 10years. We utilized com-
prehensive databases in a prepaid health care sys-
tem, double-physician record review and objective
evidence for revised diagnoses and exclusion of
diverticulitis. We had computerized laboratory, ra-
diology, pathology, physician diagnosis, and other
data on all patients, enabling us to detect revised

diagnoses by objective criteria. Agreement rates
between colon imaging procedures range from 60%
to 82%, but we accepted the presence or absence of
diverticulosis revealed by any colon imaging proce-
dure.'® We required absence of diverticulosis of any
severity from all colon imaging studies in IBS
patients with multiple procedures before and/or af-
ter initial diverticulitis diagnosis to classify them as
not having diverticulosis. With this method, we
considered some patients as having diverticulosis if
an imaging test revealed diverticulosis several years
after their initial diverticulitis diagnosis, even if mul-
tiple prediagnosis procedures reported no diverticu-
losis. Patients with negative imaging before initial
diagnosis and no subsequent imaging could have
developed diverticulosis before diagnosis. However,
three quarters of patients classified as without diver-
ticulosis had none reported on imaging after or both
before and after diagnosis. Therefore, our strict def-
inition of absent diverticulosis at any time likely
classified some patients as having diverticulosis who
did not have the disorder when diverticulitis was
diagnosed. To minimize potential diagnostic bias
related to a prior outpatient diagnosis, we assessed
only the initial episodes in the IBS cohort. Our

Figure 2. Flowchart summarizing derivation by electronic
database criteria of the subcohort of irritable bowel syn-
drome patients who had an initial episode of outpatient
clinically diagnosed, antibiotic-treated diverticulitis dur-
ing followup (2003 to 2017). Abbreviations: CT, com-
puted tomography; IBS, irritable bowel syndrome.

IBS
(N=3,836)

113 excluded
Diverticulitis diagnosis in any
setting before 1/1/2003

No prior diverticulitis diagnosis
(n=3723)

3403 excluded
No outpatient diverticulitis
diagnosis

Initial episode outpatient
diverticulitis 1/1/2003 to end of
follow-up
(n=320)

116 excluded
® No antibiotic dispensed < 7days
after diagnosis (n=105)
@ CT < 14 days before diagnosis
(n=11)

Initial episode outpatient
clinically diagnosed, antibiotic-
treated diverticulitis
(n=204)
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Figure 3. Flowchart summarizing further derivation by record review of the subcohort of irritable bowel syn-
drome (IBS) patients who had an initial episode of outpatient clinically diagnosed, antibiotic-treated diverticuli-
tis during follow-up (2003 to 2017). Patients are classified according to revision or exclusion of the diagnosis,

colon imaging and diverticulosis documentation.

(n=204)

Initial episode of outpatient clinically
diagnosed, antibiotic-treated diverticulitis
identified from electronic databases whose
records were reviewed

15 excluded
® Emergency department diagnosis 3-22 days
before outpatient coding (n=9)

® Colonoscopic diagnosis (n=4)
® Surgical visit before elective resection (n=1)
® Coding referred to history of diverticulitis (n=1)

(n=189)

Initial episode of outpatient clinically
diagnosed, antibiotic-treated diverticulitis
confirmed by record review

7 17

v

No diagnosis revision and

Etiology of presenting
features revised or
diverticulitis excluded by CT
12 (6.4%)

Colon imaging before and/
or after diagnosis without
diverticulosis reported
29 (15.3%)

No colon imaging before or
after diagnosis
6 (3.2%)

colon imaging before and/or
after diagnosis, with
diverticulosis reported

142 (75.1%)

findings seem generalizable because similar propor-
tions (about 70%) of diagnosed patients are man-
aged as outpatients in our health care system and in
a university system,’® and most outpatients with ab-
dominal pain initially present to primary physicians.

Our findings are relevant to research and prac-
tice. Studies in which case finding includes outpa-
tient clinical diagnoses could overestimate cases. In
patients with chronic recurrent pain, physicians
should be circumspect when a patient reports pain
that was previously attributed to diverticulitis from
clinical features alone.

Accepted practice calls for physicians to con-
sider how IBS patients’ abdominal pain and asso-
ciated symptoms compare with their usual
recurrent symptoms. Consideration of the psy-
chosocial background and prior health care-seek-
ing behavior, including amplified reporting of
multiple symptoms and consultation®*? is partic-
ularly important in patients with severe pain.”®?’
However, based on clinical and laboratory find-
ings alone® both primary physicians and gastroen-
terologists will be uncertain as to whether some
patients have diverticulitis.

How should physicians manage IBS patients with
suspected diverticulitis? The American Gastroen-
terological Association suggested selective rather
than the traditional routine use of antibiotics in

uncomplicated diverticulitis,”® and additional data
supported the safety of management without anti-
biotics.”” Although mistaken diagnosis of divertic-
ulitis in IBS patients likely represents a minority of
all outpatients treated for diverticulitis, avoiding
antibiotic use in suspected diverticulitis would
reduce the increased rates of antibiotic use and
Clostridium difficile infection that we previously
documented in the IBS cohort.’® Routine antibi-
otic treatment of diverticulitis may be more likely
in the United States than in England where antibi-
otic use and Clostridium difficile infection have
decreased. *! Tt is prudent to manage selected out-
patients with close observation and without antibi-
otics after careful clinical evaluation and relevant
laboratory testing. The mean duration of episodi-
cally increased abdominal pain in IBS is 3 days.’?
Failure to improve could lead to consideration of
other tests and/or antibiotic treatment.

In conclusion, diverticulitis was diagnosed much
more often in outpatients with IBS than those with-
out IBS. This finding was partly attributable to mis-
taken attribution of presenting features of other
diseases to diverticulitis. In other patients, absence
of diverticulosis indicated misdiagnosis. Although
the findings revealed misdiagnosis in about 1 of 5
patients, we speculate that additional patients had
misattribution of abdominal pain and tenderness to
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Table 3. Twelve Patients with Irritable Bowel Syndrome Whose Diagnosis of Diverticulitis Was Subsequently
Revised or Excluded (2003 to 2017)

Case # Presenting Features and Therapy of Later Events, Revised Diagnosis,

Age Sex Clinically Diagnosed Diverticulitis Prior Colon Imaging Therapy and Outcome

1 Abdominal pain, diarrhea x3 weeks, Barium enema 8 years Hospitalized 2 days later, diarrhea and

6F generalized abdominal tenderness. T before— weakness.
36.6°C, Long-term cephalexin usage diverticulosis CT—no diverticulitis,
for cystitis. C. difficile toxin-positive colitis, acute

Leukocytes 7900/mm?®. renal failure.
Ciprofloxacin/metronidazole. Vancomycin—recovered.
IBS symptoms during 4.3-year followup.

2 Diarrhea, mild LLQ pain x1 week. Took CT 0.4 years before, Hospitalized 2 weeks later, severe bloody

90 F amoxicillin or cephalexin daily in cycles barium enema diarrhea.
until 10 weeks before, then took 8.3 years before— CT—sigmoid/descending colon wall
vancomycin for unproven C. Difficile diverticulosis thickening. Flexible sigmoidoscopy—
infection until 2 weeks before. T 36.8° severe pseudomembranous colitis.
C, LLQ tenderness. C. difficile toxin—positive.

Leukocytes 11,600/mm’. Vancomycin—recovered.

Ciprofloxacin/metronidazole. Recurrent antibiotic-induced C. difficile
diarrhea before death from heart
failure 4.7 years later.

3 Low abdominal pain x2 days. Barium enema 6 years Urinalysis—urinary tract infection.

77F T 36.9°C, LLQ tenderness. before— Therapy changed: Ciprofloxacin/

Leukocytes 9900/mm”. diverticulosis metronidazole later the same day—

Amoxicillin/metronidazole. recovered. Diverticulitis diagnosed
clinically again 4.1 year later. IBS
symptoms during 11-year followup.

4 Low abdominal pain x1 day. CT 0.3 year before, Urinalysis—urinary tract infection.

81F T 37.4°C, low abdominal tenderness. colonoscopy 0.4 year Therapy changed: Amoxicillin

Leukocytes 12,700/mm’. before, barium clavulanate 6 days later—recovered.

Ciprofloxacin/metronidazole enema 11 years Diverticulitis diagnosed clinically
before— again 0.2 year later. Died from cancer
diverticulosis 2.6years later.

5 LLQ pain, urgency, bloody stool x4 days. None CT 2 days later—sigmoid wall

48 M T 37.1°C, LLQ tenderness. thickening without diverticulosis.

Leukocytes 8400/mm’. Symptoms persisted. Colonoscopy

Ciprofloxacin/metronidazole. 3.5 months later—colitis. Drug
therapy-refractory. Proctocolectomy
(Crohn’s disease) 2.6 years later.
Stable during 10.8-year followup.

6 Abdominal pain, diarrhea x3 weeks. T None Flexible sigmoidoscopy 6 days later—

36 F 36.3°C, low abdominal tenderness. Crohn’s disease. Erythema nodosum,
Leukocyte count not done. arthritis 8 days later. Drug therapy—
Ciprofloxacin/metronidazole. did well during 2.4-year followup.

7 “LLQ pain” x3 days, history of Colonoscopy 2.1 year Hospitalized 12 hours later, pain worse.

89 F cholecystitis. T 37.5°C, “LLQ before, CT 2.4 years Surgeon noted mid-abdominal pain,
tenderness.” On penicillin for dental before— epigastric tenderness. Ultrasound—
disease. diverticulosis. gallstones, gallbladder wall thickened

Leukocytes 8600/mm”. —cholecystitis. Amoxicillin

Metronidazole added. clavulanate—recovered. Occasional
low abdominal pain until death from
pneumonia 2.5 years later.

8 Left abdominal pain x1 day, history of CT 1.2 years before, Hospitalized 1 day later, pain worse,

77 M metastatic ileal carcinoid and 2 episodes colonoscopy CT—small bowel obstruction.
small bowel obstruction. T 36.8°C, left 7.2 years before—no Resolved. Death from carcinoid
abdominal tenderness. diverticulosis. 2.3 years later.

Leukocytes 6700/mm’.
Ciprofloxacin/metronidazole.

9 Low abdominal pain, diarrhea x10 days. Barium enema Hospitalized 5 days later, pain worse.

81F T 36.7°C, low abdominal tenderness. 9.5 years before—no CT—sigmoid volvulus. Colonoscopic

Leukocyte count not done.
Ciprofloxacin.

diverticulosis

detorsion—recovered. No visits for
abdominal pain until death from
cancer 1.7 years later.

Continued
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Table 3. Continued

Case # Presenting Features and Therapy of Later Events, Revised Diagnosis,
Age Sex Clinically Diagnosed Diverticulitis Prior Colon Imaging Therapy and Outcome
10 LLQ pain x1day. T 36.4°C, LLQ Flexible sigmoidoscopy To ED 2 days later, pain persistent.
50F tenderness. 1.4years before, CT—4.6-cm left ovarian cyst.
Leukocytes 9800/mm”. colonoscopy Oophorectomy (cystadenoma) 6 weeks
Ciprofloxacin/metronidazole. 0.8 years before—no later. No visits for abdominal pain
diverticulosis. during 4-year followup.
11 Mid-abdominal pain, x1day. T 37.1°C, Colonoscopy 0.7 years Hospitalized 13 days later, pain persisted,
67 M “LLQ tenderness.” Leukocytes 15,300/ before— worsened. Severe RUQ tenderness.
mm’®, diverticulosis Leukocytes 18,300/mm*. CT—
Ciprofloxacin/metronidazole gallstones, gallbladder wall thickened
with surrounding edema. Lipase, liver
tests increased. Cholecystitis,
pancreatitis. Cholecystectomy
(chronic cholecystitis with focal
gangrene)—recovered. Occasional IBS
symptoms during 7.2-year followup.
12 Presenting history, examination, temp None To ED 3 days later due to vomiting,
86 F data unavailable. Leukocyte count not bloating after starting antibiotics.

done. Ciprofloxacin/metronidazole

CT—diverticulosis without
diverticulitis. Drug-induced
symptoms. Antibiotics stopped.
Recovered. Many visits for IBS
symptoms, depression, anxiety and 3
more nondiagnostic CT's done for
abdominal pain before general decline
and death 7.2 years later.

CT, computed tomography; ED, emergency department; F, female; M, male; IBS, irritable bowel syndrome; LLQ, left lower quad-
rant; RUQ, right upper quadrant; T, temperature.
Revised Diagnoses in Bold.

diverticulitis. In view of the common uncertainty of
outpatient diverticulitis diagnosis and safety of
treating many documented cases without antibiot- 5.
ics, it is advisable to consider withholding these
drugs in suspected cases. Further research could
aim to identify clinical features that improve the ac- 6.
curacy of clinical diagnosis in primary care.

To see this article online, please go to: bttp://jabfm.org/content/ 7.

33/4/549.full.
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Appendix. Colon radiologic and endoscopic imaging procedures that revealed no diverticulosis in 29 outpatients
with irritable bowel syndrome whose presenting symptoms were treated with antibiotics as diverticulitis and not
revised to another etiology or excluded by computed tomography. Individual patients are indicted by horizontal
lines depicting health plan membership. Lines beginning at the onset of 1998 indicate membership starting then
or earlier, and a terminal “x” indicates death. Age is at diagnosis of diverticulitis. F, female; M, Male.

A Barium enema 4 Computed [oX¢]

M Flexible sigmoidoscopy

84F A ;

67F i
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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