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Background: Although very common in Western countries, poor epidemiological data on diverticular
disease (DD) is available from the family practice.

Aims: To evaluate the behavior of Italian General Practitioners (GPs) on approaching DD.

Methods: Health Search Database was analyzed retrospectively.

Results: On a population of 975,523 individuals, 33,597 patients had a registered diagnosis of DD (“life-
time” prevalence = 3.4%, M =3.2%, F=3.7%; higher values are found in females over-65 years old; low rates
of complications: diverticulitis =0.3%, bleeding =0.002%). As risk factors, NSAIDs and ASA were taken by
14.8% and 26.5% respectively, opioids by 7.5%, corticosteroids by 5.2%; as protective factors, 30.4% were
under statins and 17.7% under calcium-antagonists. Approximately 13% of patients were referred to
specialists. Colonoscopy and abdominal CT were prescribed to 48.5% and to 13% of already diagnosed
patients. Among DD sufferers, 27% experienced hospitalization, but only 3.4% of cases were for a DD-
linked problem. Treatment included rifaximin (61%), mesalazine (14.7%), probiotics (12.4%), ciprofloxacin
(7.6%).

Conclusion: DD has a large impact in general practice with a higher prevalence in the elderly. GPs are
required to pay particular attention to risk factors both for disease development and for its complications
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in order to reduce the costs deriving from diagnostic procedures, referral and hospitalization.
© 2018 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Diverticular disease (DD) includes all the morphological fea-
tures and clinical manifestations associated with the presence of
diverticula in the colon. The recent Italian Consensus Conference
on colon diverticulosis and DD [1] agreed on the following clas-
sification: (i) diverticulosis indicates the presence of occasionally
evidenced diverticula of the colon in an asymptomatic subject; (ii)
symptomatic uncomplicated diverticular disease (SUDD) is defined
by recurrent abdominal symptoms (pain, bloating) and resembles
the irritable bowel syndrome in the absence of clinical signs of
diverticulitis; (iii) acute diverticulitis is an episode of severe and
prolonged abdominal pain in the left lower region of the abdomen
with alteration of fecal output, fever and leukocytosis; manifesta-
tions are limited to a single or repeated episodes; few cases may
complicate with abscess, perforation or peritonitis; (iv) segmental
colitis associated with diverticula (SCAD), a peculiar inflammation
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of the sigmoid mucosa between diverticula never involving the
ostium, is observed in a small subgroup of patients representing
a possible complication or an independent form. This clinical clas-
sification, however, is not used in the general practice, being DD
registered in the computerized medical record by the association
with the ICD-9-CM (International Classification of Diseases) codes.

In Western countries DD is very common with the overall preva-
lence in the general population ranging 5-40%. DD increases with
age [2] by reaching 50% of people at the age of 50 and even 70% at
the age of 70 [3]. The main site of diverticula formation is the distal
colon in over 90% of cases of European, American and Australian
populations [4], while it is the right colon in 70-74% of African and
Asiatic people [5].

Despite colonic diverticula are very common, only a small pro-
portion of patients become symptomatic. It has been observed that
up to 20% of people with diverticulosis develop diverticulitis dur-
ing the life course [3], although a recent prospective study found
that the cumulative probability of acute diverticulitis is only 4% of
patients with incidental diverticulosis revealed by colonoscopy [6].
Following a first episode of acute diverticulitis, the risk of recur-
rence is 20% after 5years with complications mainly occurring
during the first episode [ 7]. Indeed, epidemiology of DD and diverti-
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culitis has been rapidly changing over the last few years. In fact, the
incidence of diverticulitis has increased in the period 2000-2007
by 50% compared to the years before and it is involving also young
people [8].

Moreover, in the last 10-20years, an increase in hospital admis-
sions for diverticulitis has been registered especially in surgical
departments [1]. In US, DD ranks in the 6th position among
gastrointestinal disorders requiring outpatient visits, while diver-
ticulitis without hemorrhage and diverticulosis with hemorrhage
represent the 3rd and 14th principal hospital discharge diagnosis,
respectively, pointing to DD as the 5th most costly gastrointestinal
disorder [9]. In Italy, by extending the data reported in the Marche
region to the whole country, it has been calculated that the direct
costs of all patients with acute episodes of diverticulitis is estimated
as high as € 63.5 million/year, mainly due to hospitalization, with
the costs of medications and consultations being less than 5%.

Since general practitioners (GPs) are actively involved in cam-
paigns for the prevention of chronic illnesses, the knowledge of
risk and protective factors [7,26] for the development of DD and its
complications is deemed to be of great interest.

This article retrospectively investigates the demographic char-
acteristics and the management of patients with DD, extracted from
the Heath Search database (HSD) of the Italian GPs.

2. Materials and methods
2.1. Data source

The HSD is a general practice research database containing data
from computer-based patient records and covers a total of 1.5
million individuals. HSD was established in 1998 by the Italian Col-
lege of General Practitioners and Primary Care [10]. The database
contains all the data concerning demographic features, lifestyle,
clinical records (diagnoses, patient referrals, hospital admissions
and discharges, clinical investigations’ results and date of death)
and prescription data (drug name, prescription date, number of
days’ supply) for the drugs which are reimbursed by the National
Health System (NHS) and for those not reimbursed but requiring
prescription. All prescription data is coded by the ATC classifica-
tion system, while the ICD-9-CM is used for all medical records.

HSD also serves important Italian government and administrative
reports (i.e. ISTAT, National Institute of Statistics, OsMed, Italian
drug prescription monitoring; AIFA, Italian drug agency). All the
information is anonymously transferred to the center for storage
and analysis.

The GPs included in the study had to meet ‘up-to-standard’
quality criteria for epidemiological studies, in particular: levels of
coding, prevalence of well-known diseases, and mortality rates.
Furthermore, only GPs who provided data for at least one year were
included in the analysis [11]. HSD is a valid data source for scientific
researchand itis aligned with the European Union guidelines on the
use of medical data for research. For these reasons, HSD has been
used as data source in many studies and publications [12,13]. On
December 31, 2016, the results of over 975,523 patients, assisted by
800 Italian GPs homogenously distributed across the country using
the best accuracy for data registration, were recorded.

2.2. Outcome definition

To identify patients diagnosed with DD, HSD [14] was searched
by the ICD-9 classification system coding for colon-sigma diver-
ticulosis (562.1), diverticulosis of the colon, diverticulosis of the
large intestine (562.10), diverticulosis with diverticulitis (562.11),
diverticulosis of the colon with bleeding (562.12), diverticuli-
tis of the colon with bleeding (562.13). Patients diagnosed with
DD were characterized whether prescribed with imaging, such
as colonoscopy, abdominal ultrasonography, abdominal CT; hos-
pitalization and type of ward; and/or treatment with fibers,
probiotics, rifaximin, mesalazine, antimicrobials, aspirin (ASA),
non-steroidal anti-inflammatory drugs (NSAIDs), opioids, corticos-
teroids, calcium-channel blockers, statins, warfarin and new oral
anticoagulants. The search was performed on the active population
(alive and currently registered in HSD) by December 31, 2016.

2.3. Data analyses

Data is reported as descriptive statistics, in which proportions
were calculated for categorical variables. The lifetime prevalence of
DD was calculated by considering the number of patients diagnosed
with DD (numerator) on the overall active population registered
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Fig. 1. “Lifetime” prevalence (%) of diverticular disease: analysis by gender and age.
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Table 1

International code of disease (ICD-9) related to diverticular disease and distribu-
tion of patients by absolute number and by percentage of the total patients with
diverticular disease.

ICD-9 Number %

Colon-sigma diverticulosis 562.1 23838 2.44

Diverticulosis of the colon, diverticulosis of 562.10 7956 0.82
the large intestine

Diverticulosis of the colon, diverticulosis 562.11 3216 0.23
with diverticulitis

Diverticulosis of the colon with bleeding 562.12 0 0

Diverticulitis of the colon with bleeding 562.13 23 0.002

Total 33597 3.44

Table 2
Incidence of diverticular disease as a registered problem in the whole population of
Health Search Database, divided by gender and year of registration.

Year Males Females Total
N x1000 N x1000 N x1000
2006 1156 2,37 1481 2,69 2637 2,54
2007 1174 2,34 1473 2,61 2647 2,48
2008 1319 2,59 1634 2,85 2953 2,73
2009 1280 2,49 1655 2,87 2935 2,69
2010 1278 2,45 1594 2,74 2872 2,60
2011 1331 2,54 1627 2,78 2958 2,67
2012 1280 2,43 1677 2,86 2957 2,65
2013 1379 2,62 1560 2,68 2939 2,65
2014 1408 2,68 1530 2,65 2938 2,66
2015 1327 2,54 1399 2,46 2726 2,50
2016 1280 2,49 1451 2,62 2731 2,56
Table 3

Patients with diverticular disease in the whole population of Health Search Database
distributed by gender and age at the time of first registration.

Age range Males Females Total

N % N % N %
<50 2008 13,2 1397 7,6 3400 10,1
50-59 3312 218 3343 18,2 6652 19,8
60-69 5149 33,9 6085 33,1 11234 334
70-79 3690 24,3 5523 30,0 9218 274
>80 1036 6,8 2053 11,2 3093 9,2
Total 15195 100,0 18402 100,0 33597 100,0

in HSD by December 31, 2016 (denominator). Each analysis was
stratified by age and sex.

3. Results

From HSD, 33,597 patients with diagnosis of DD were identified
showing a lifetime prevalence of 3.4% (3.2% in men, 3.7% in women)
(Fig. 1, Table 1). The prevalence increased by age with a slightly
higher level for females aged over-65 years. The Incidence of DD
as a registered problem in the whole population of HSD, divided
according to sex and year of registration, is reported in Table 2.
As shown, the incidence did not differ significantly by the year of
registration. By contrast, patients with DD in the whole population
of HSD distributed according to sex and age at the time of first
registration, showed that people aged 60-80 years old represented
the age range with a higher prevalence of diagnosis (Table 3).

In the whole population of DD patients, the prevalence of the
main complications was 0.33% (diverticulitis) and 0.002% (bleed-
ing). Among risk factors for the development of DD and its
complications (Table 4), overweight (BMI 25-29 kg/m?) and obe-
sity (BMI > 30 kg/m?2) were present in 19.4% and 13.6% of patients
with DD, respectively, in which the weight parameter was reg-
istered (82%). Smoking habit had been recorded in 52.7% of DD

Table 4
Risk and protective factors in the development of diverticular disease and its com-
plications [7,22,26] as indicated in Health Search Database.

Prevalence in DD patients (%)

Risk factors

Obesity (BMI>30 kg/m?2) 13.6
Overweight (BMI 25-29 kg/m?) 19.4
Smoking 17.2
Non-steroid anti-inflammatory drugs 14.8
Low dose aspirin 26.5
Opioids analgesic 7.5
Corticosteroids 5.2
Warfarin 7.6
Novel oral anticoagulants 2.5

Protective factors
Physical activity:

- Absent 48.0
- Mild-moderate 42.7
Statins 304
Calcium-antagonists 17.7
Table 5
Patients with at least one drug prescription related to diverticular disease.
Drug class ATC %
Anti-diarrhea; anti-inflammatory; antimicrobial A07 65.4
Rifaximin A07AA11 60.9
Mesalazine AO07EC02 14.7
Probiotics A07-4AA2F 124
Ciprofloxacin JO1MAO02 7.6
Metronidazole PO1ABO1 2.7
Amoxicillin + clavulanate JO1CRO2 1.8
Sulfametoxazole + trimetoprim JO1EEO1 0.8
Fibers AO6AC 03

Results are expressed as percentage.

patients with 17.2% of them resulting smokers. Data on physi-
cal activity had been registered in 40.7% of DD patients, of them:
48% reported no activity, 42.7% declared mild activity. NSAIDs and
ASA (>2 packs/year) were taken by 14.8% and 26.5% of patients
respectively, with about 40% of patients over 75 years old taking
ASA. Opioid analgesics and corticosteroids (>2 packs/year) were
prescribed to 7.5% and to 5.2% of patients with DD, respectively.
Finally, 7.6% of DD patients were under warfarin and 2.46% of
them under new oral anticoagulants. Concerning protective factors,
30.4% of patients were under statins and 17.7% under calcium-
channel blockers.

A total of 27% of patients with DD had experienced hospitaliza-
tion after the diagnosis and, in particular, 62% of them refer to a
surgical department, 28.6% to internal medicine, 5% to gastroen-
terology and 3.3% to a geriatric ward, but only 3.4% of patients with
DD had hospitalization linked to this problem, mainly in surgical
departments.

A high number of patients known to carry a DD underwent
further investigations after the first diagnosis of DD. In particular,
colonoscopy was prescribed to 48.5% of patients, abdominal ultra-
sonography was performed in less than 1% of them, while 13% of
patients performed an abdominal CT in relation to DD.

The list of medications prescribed (at least one pack) in
relation to DD is reported in Table 5. As indicated, antidiar-
rheal, anti-inflammatory and antimicrobial drug classes were
prescribed in over 65% of DD patients and approximately 61%
of them received rifaximin, 14.7% mesalazine, 12.4% probiotics,
and only 0.28% pharmaceutical preparations containing fibers.
About antibiotics, ciprofloxacin was prescribed in 7.6% of patients,
metronidazole in 2.7%, amoxicillin/clavulanate in 1.8% and sul-
fametoxazole/thrimetoprim in 0.8 of them.

Finally, 18% of patients registered with DD had no investigations
and no treatment related to the DD problem.
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4. Discussion

DD is becoming a leading chronic condition in terms of costs and
burden for the health service. The management of DD greatly rely
on GPs who have to approach patients also in terms of diet, lifestyle
and prevention of complications [15].

The prevalence of the DD detected in the HSD is 3.4% and
expresses the proportion of patients for whom a diagnostic and/or
therapeutic intervention related to the DD problem is carried out
from the time they are taken in care by GPs. Our data is in line with
the epidemiology of the disease in the general population confirm-
ing that it is a major prerogative of over-65 years old people [16].
However, although the prevalence of diverticulosis is extremely
common in the general population, our data is in line with the
literature suggesting that the incidence of diverticulitis is much
less than previously believed, and occurrence does not necessarily
increase with age. Moreover, data points to a higher prevalence of
DD among females aged 65 or more compared to males, and the
extension of endoscopic findings of diverticula to subjects younger
than 40.

Although familial predisposition and genetic factors have been
estimated to account for 50% susceptibility [17], it is important to
consider both the risk and the protective factors for the develop-
ment of the disease and its complications. In fact, the incidence of
diverticulitis appears to be reduced by physical activity [ 18], while
obesity seems to be associated with an increased risk of diverticuli-
tis and bleeding [ 19]. Smoking may favor the onset of complications
[20]. A BMI exceeding 25 was detected in about 1/3 of patients,
smoking in 17% and physical activity was absent or mild in 91%
of patients. GPs should be advised about the importance of these
factors for both lifestyle indications to patients with DD and as man-
agement indicator to insert as a tool in electronic audit programs.

Among drugs, ASA and NSAIDs are known to potentially increase
the risk of diverticulitis and bleeding [21], while corticosteroids and
opioids increase the risk of perforation which is by contrast reduced
by statins and calcium channel blockers [22]. Diverticular bleed-
ing is the most common cause of low gastrointestinal hemorrhage
with a high mortality rate in frail older people [23]. Beside ASA and
NSAIDs, oral anticoagulants are also a major risk factor for diver-
ticular bleeding at a comparable extent between Non-Vitamin K
Antagonist Oral Anticoagulants (OACs) and conventional anticoag-
ulation as reported in a systematic review and meta-analysis [24].
Our investigation provides evidence that ASA, NSAIDs and oral anti-
coagulants are largely prescribed in patients with DD. Since these
medications could potentially favor bleeding and other complica-
tions, GPs should be advised of this risk, also by applying specific
alerts on the medical records, as it is currently recommended in
patients with peptic disease.

According to a statement from the Italian consensus, “endo-
scopic follow-up should be reserved only to those patients with
persistent alarm symptoms in order to exclude both cancer and
inflammatory bowel disease” [1]. We found a high rate of patients
who performed colonoscopy (48.5%) and abdominal CT (13%) after
the diagnosis of DD; this could be explained by the appearance of
symptomatic manifestations of the disease or even complications.

During the last 2 decades there has been anincreased rate of hos-
pital admission for diverticulitis [25,26] likely due to the increased
age of patients with a poorer prognosis especially in those with
comorbidities [27]. In our survey, 27% of patients were hospitalized
after the DD diagnosis, mainly in surgical (approximately 2/3) and
internal medicine (approximately 1/3) departments, while a small
number was admitted to gastroenterology and geriatric wards. This
distribution is in line with the data found in an investigation carried
out in an Italian hospital [28].

Other interesting aspects concern the treatment choices, the
main purposes of which are the reduction of symptoms and the

prevention of diverticulitis. Scientific societies of different coun-
tries have proposed standard approaches for the treatment of DD;
however, recommendations are not homogeneous. Besides medi-
cal therapy, general mainstreams regard both diets and changes in
lifestyle. In fact, the use of a vegetarian diet and/or a fiber rich diet
has been associated not only to a lower risk of disease development
but also with a reduced risk of hospitalization or death by DD [29].
The use of probiotics in DD is justified by the potential existence of
a small intestinal bacterial overgrowth with changes in quality and
biodiversity of microbiota. These changes may be responsible for
mucosal barrier alteration with activation of a low grade inflamma-
tory response and generation of symptoms and complications. On
the basis of this hypothesis, probiotics may restore intestinal micro-
biota and change the course of the disease [30]. However, the best
results on reducing the symptoms of DD occurred when probiotics
were used together with anti-inflammatory drugs (mesalazine, bal-
salazide) [31]. In our survey the prescription of fibers is very low
while probiotics were prescribed to 12.4% of patients with DD. By
comparing HSD data, which reflects the current activity of 800 GPs
uniformly distributed throughout the Italian regions, with those
resulting from a survey carried out through an online interview to
245 Italian GPs in relation to the use of drugs in DD patients [32],
significant differences emerge in particular in the prescription of
probiotics. On the online survey, 59.5% of GPs indicated the use of
probiotics in symptomatic patients, while 44% of them to prevent
recurrence.

From our data it emerges that rifaximin is the most widely used
medication in DD patients with at least one prescription in 60.9% of
them. Rifaximin is a poorly absorbed oral given antibiotic, commer-
cialized for the treatment of intestinal bacterial infections. Recent
preclinical and clinical data suggest that rifaximin acts not only as a
direct antibacterial in the intestinal region, but also as a modulator
of the intestinal microenvironment with eubiotic and cytoprotec-
tive properties, thus promoting resistance to bacterial colonization.
For all these properties it has been suggested in the treatment of DD
[31]. According to the Italian consensus on DD, it appears that rifax-
imin, together with fibers, is effective in treating the symptoms of
DD, and also shows a potential efficacy in the prevention of diver-
ticulitis, even if at a lower rate [1]. Indeed, rifaximin is effective in
treating SUDD, with NNT=3 [33], as also confirmed by statement
3.6 of the Rome Consensus [34].

There is evidence that the anti-inflammatory drug mesalazine
is effective in reducing the symptoms of DD but not in prevent-
ing complications [35-37]. From our data extraction, mesalazine
was prescribed to about 15% of patients with DD, although its use
in this condition should remain off-label. From recent evidence,
mesalazine appears to be effective in treating SUDD with NNT=3
[38], as also confirmed by statement 3.8 of the Rome Consensus
Conference [34]. Even rifaximin could be effective in preventing
complication of SUDD, but with NNT=57 [33], as reported in the
statement 3.7 of the Rome Consensus Conference [34]. On the other
hand, mesalazine could be effective in the prevention of the first
episode of acute diverticulitis in patients with SUDD, with NNT=8
[38],as indicated by statements 3.9 and 3.11 of the Rome Consensus
Conference [34].

Pharmacological approach to treat acute diverticulitis depends
on the severity of the episode. There are no specific random-
ized trials suggesting the best rule to follow. However, since
anaerobic bacteria are predominant in the colon and are con-
sidered the potential responsible for diverticulitis especially as
a polymicrobial infection, a combination regimen of antibiotics
is usually recommended in this condition. From our study, it
emerges that ciprofloxacin is the most widely used antibiotic,
followed by metronidazole and amoxicillin/clavulanate. Finally,
neither rifaximin nor mesalazine appear to be effective in prevent-
ing recurrences of acute diverticulitis as reported by statement 3.7,
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3.10 and 3.12 of the Rome Consensus Conference [34], and by both
the German and American guidelines [39,40].

By providing information on a large population of individuals
and although showing some limitations (exclusion of pediatric pop-
ulation; data mostly registered at the time of the visit, although
GPs represent the crucial point for health care delivery; accuracy of
registration anyway guaranteed by a constant monitoring of quality
indicators; lack of diet recording, supplements and drugs not need-
ing prescription), HSD has shown to be a useful tool for research
activity in general practice.

In conclusion, DD is a chronic condition at risk of exacerbations
and complications and, for this reason, GPs are directly involved
in its management and in particular they should pay attention to
both protective and risk factors. In addition to continuing educa-
tion, an aid for the clinical practice may be given by introducting
specific alerts and performance indicators in computerized medical
records. DD is more prevalent in the elderly; therefore, an appropri-
ate management of these patients is important to reduce excessive
and not useful investigations, hospitalizations and costs.
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