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Abstract

Background Immunocompromised patients with acute diverticulitis are at increased risk of morbidity and mortality. The
aim of this study was to compare clinical presentations, types of treatment, and outcomes between immunocompromised
and immunocompetent patients with acute diverticulitis.

Methods We compared the data of patients with acute diverticulitis extracted from the Web-based International Registry
of Emergency Surgery and Trauma (WIRES-T) from January 2018 to December 2021. First, two groups were identified:
medical therapy (A) and surgical therapy (B). Each group was divided into three subgroups: nonimmunocompromised (grade
0), mildly to moderately (grade 1), and severely immunocompromised (grade 2).

Results Data from 482 patients were analyzed—229 patients (47.5%) [M:F=1:1; median age: 60 (24-95) years] in group A
and 253 patients (52.5%) [M:F=1:1; median age: 71 (26-94) years] in group B. There was a significant difference between
the two groups in grade distribution: 69.9% versus 38.3% for grade 0, 26.6% versus 51% for grade 1, and 3.5% versus 10.7%
for grade 2 (p <0.00001). In group A, severe sepsis (p=0.027) was more common in higher grades of immunodeficiency.
Patients with grade 2 needed longer hospitalization (p =0.005). In group B, a similar condition was found in terms of severe
sepsis (p=0.002), quick Sequential Organ Failure Assessment score >2 (p=0.0002), and Mannheim Peritonitis Index
(»=0.010). A Hartmann’s procedure is mainly performed in grades 1-2 (p <0.0001). Major complications increased sig-
nificantly after a Hartmann’s procedure (p =0.047). Mortality was higher in the immunocompromised patients (p =0.002).
Conclusions Immunocompromised patients with acute diverticulitis present with a more severe clinical picture. When surgery
is required, immunocompromised patients mainly undergo a Hartmann’s procedure. Postoperative morbidity and mortality
are, however, higher in immunocompromised patients, who also require a longer hospital stay.
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immunocompromised individuals is as high as 1% compared
with 0.02% in the general population [23, 24]. Any intraab-
dominal infection in immunocompromised patients tends to
have more nuanced symptomatology. Laboratory tests are
often normal, and it is common not to observe a leukocytosis
[25]. Acute diverticulitis in immunocompromised patients
has a higher risk of morbidity and mortality compared with
those in the general population [23, 26].

Patients receiving an early diagnosis of uncomplicated
diverticulitis may be treated with broad-spectrum intrave-
nous antibiotic therapy [27]. According to several studies,
immunocompromised patients have a greater risk of com-
plicated disease and a more aggressive surgical approach to
contain the sepsis may be justified [28-32]. However, the
literature also suggests that immunocompromised patients
undergoing emergency surgery have a worse prognosis, with
a mortality rate between 5% and 30%, compared with values
of around 5% in the general population [22, 33-36]. The
aim of this study was to compare features of the disease
at diagnosis, the types of treatment, and the outcomes in
immunocompromised and immunocompetent patients with
acute diverticulitis undergoing either medical or surgical
treatments.

Materials and methods
Patient selection

We analyzed the data of patients with acute diverticulitis
included in a multicenter international registry [Web-based
International Registry of Emergency Surgery and Trauma
(WIRES-T)] [37]. The project has been registered at Clini-
calTrials.gov (NCT03643718) and includes data from
patients worldwide. The study period was January 2018 to
December 2021. The study was approved by the local ethics

Table 1 Grading of immunocompromise

committee (Comitato Etico Area Vasta Nord Ovest Wires-
t n. 17,575). Diagnosis of acute diverticulitis was carried
out by clinical examination, laboratory tests, and computed
tomography (CT) scan showing inflamed diverticula in the
left colon and sigmoid with or without signs of complica-
tions. In some hospitals, according to the admission policy,
patients with lower grades of acute diverticulitis may be
treated in medical units. Two groups were identified: medi-
cal therapy (group A) and surgical therapy (group B). Each
group was then divided into three subgroups based on the
degree of immunocompromise: immunocompetent (grade
0), mildly to moderately immunocompromised (grade 1),
and severely immunocompromised (grade 2) [3, 5]. A score
of 1 was assigned to patients with one or more of the follow-
ing conditions: aged > 70 years; active malignancy without
chemotherapy; rheumatologic disorders (therapy without
steroids but with other immunosuppressants); inflamma-
tory bowel disease (therapy without steroids but with other
immunosuppressants); diabetes; malnutrition (Nutrition Risk
Screening > 3); chronic kidney disease with stages IIIb, IV,
and V (according to the glomerular filtration rate); chronic
hepatic disease (Child—Pugh class B—C); neurodegenerative
disease. A score of 2 was assigned to patients presenting
with one or more of the following conditions: leukemia or
lymphoma, neutropenia (neutrophil count < 1000/mm?),
ongoing chemotherapy, transplant (solid organ, bone mar-
row), high-dose steroids therapy (> 20 mg/day prednisone),
or acquired immunodeficiency syndrome (AIDS) (with
CD4 + count < 200/mm). All patients who did not have any
of the above criteria were assigned a score of O (Table 1).

Data analysis
Age, sex, body mass index (BMI), American Society of

Anesthesiologists—Physical Status Classification System
(ASA), previous episodes of acute diverticulitis, clinical

Mildly to moderately immunocompromised
(Grade 1)

Severely immunocompromised
(Grade 2)

Elderly (> 70 years old)
Active malignancy without chemotherapy

Rheumatologic disorders (with no high-dose steroid therapy and/or other immu-

nosuppressants)

Inflammatory bowel disease (with no high-dose steroid therapy and/or other

immunosuppressants)
Diabetes
Malnutrition (Nutrition Risk Screening > 3)

Leukemia or lymphoma

Neutropenia (Neutrophil count < 1000/mm?)

Ongoing chemotherapy

Transplant (solid organ, bone marrow)

High-dose steroid therapy (more than 20 mg/day prednisone)
AIDS (with CD4 + count < 200/mm?)

Chronic kidney disease with stages I1Ib, IV, and V (according to the glomerular

filtration rate)
Chronic hepatic disease (Child—Pugh class B-C)
Neurodegenerative diseases

AIDS acquired immunodeficiency syndrome
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condition at presentation (no signs of sepsis, early sepsis
without organ dysfunction, severe sepsis with organ dys-
function, septic shock, unresponsive septic shock—accord-
ing to the Centers for Medicare and Medicaid Services) [38],
quick Sequential Organ Failure Assessment (QSOFA) score
2 +[39], Hinchey’s classification [40], World Society of
Emergency Surgery (WSES) classification [41], Mannheim
peritonitis index (MPI) [42], time from symptom onset to
diagnosis, and time from diagnosis to treatment were col-
lected and analyzed in both groups. In group A, variables
related to conservative treatment were also considered: treat-
ment (no antibiotic therapy, antibiotic therapy, or percutane-
ous drainage), duration of antibiotic therapy, and length of
hospital stay. In group B, variables related to surgical treat-
ment and postoperative morbidity were considered: opera-
tive treatment (Hartmann’s Procedure, resection and primary
anastomosis with protecting stoma, resection and primary
anastomosis without protecting stoma, or laparoscopic lav-
age), operative technique (laparotomic, laparoscopic, or
laparoscopic converted to open), need for intensive care,
damage control surgery, duration of antibiotic therapy, major
postoperative complications (Clavien—Dindo grade > 2) [43],
length of stay, and in-hospital mortality.

Statistical analysis

Quantitative parameters were reported as mean and standard
deviation for uniformly distributed data, while nonuniformly
distributed data were described as the median and interquar-
tile range (IQR). Qualitative parameters were reported as
absolute numbers and percentages. For comparative analysis
between the three groups (grades 0, 1, and 2 of immunocom-
promise), we used the ANOVA test for uniformly distributed

quantitative samples and the Kruskal-Wallis H test for nonu-
niformly distributed ones. Regarding categorical qualitative
data, Pearson’s Chi-square test and Fisher’s exact test were
used, where appropriate. Differences were considered sta-
tistically significant where the p-value was < 0.05. Statistical
analysis was conducted using XLSTAT software (Addinsoft,
XLSTAT statistical and data analysis solution. Paris, France.
https://www.xlstat.com, 2021).

Results

Data from 482 patients with acute diverticulitis were ana-
lyzed: 229 patients (47.5%) underwent medical therapy [M:
F=1:1; median age: 60 (24-95) years] (Group A), while
253 patients (52.5%) received surgical treatment [M:F=1:1;
median age: 71 (26-94) years] (Group B). In group A, 160
patients presented with grade 0 (69.9%), 61 with grade 1
(26.6%), and eight with grade 2 (3.5%). In group B, 97
patients presented with grade 0 (38.3%), 129 with grade 1
(51%), and 27 with grade 2 (10.7%) (p <0.00001).

The characteristics and clinical presentation of group A
are described in Table 2. Mean age was significantly dif-
ferent among subgroups of immunocompromised patients
(76.3 +10.2 years, 64.6 +12.9 years, and 51.8 +10.3 years,
respectively; p <0.0001). The same was true for female sex
distribution [74 (46.25%), 39 (63.9%), and 3 (37.5%), respec-
tively; p=0.046], BMI (25.6 + 3.5 kg/m?, 26.8 + 3.8 kg/m?,
and 23.5+3.4 kg/mz; p=0.014), ASA score [2 (IQR, 3-1),
3 (IQR, 4-1), and 3 (IQR, 4-2), respectively; p <0.0001].
Severe sepsis with organ dysfunction occurred in 12.5% of
severely immunocompromised patients, 4.9% of mildly to
moderately immunocompromised patients, and none of the

Table 2 General population characteristics and clinical presentation—Group A (medical therapy)

Overall Grade 0 Grade 1 Grade 2 p-Value
N=229 N=160 N=61 N=8
Age, years, mean (xSD) 58.8 (x15) 51.8 (+10.3) 76.3 (+10.2) 64.6 (+12.9) <0.0001
Female sex, n (%) 116 (50.7) 74 (46.25) 39 (63.9) 3(37.5) 0.046
BMI, kg/m?, mean (+SD) 25.8 (+3.7) 25.6 (+3.5) 26.8 (+3.8) 23.5(+3.4) 0.014
ASA, median (IQR) 2 (4-1) 2(3-1) 34-1) 34-2) <0.0001
Previous episodes of acute diverticulitis, n (%) 73/227 (32.2) 53/159 (33.3) 15/60 (25) 5(62.5) 0.097
Clinical condition at presentation, n (%)
No sign of sepsis 100/228 (43.9) 69/159 (43.4) 27 (44.3) 4 (50) 0.027
Early sepsis without organ dysfunction 124/228 (54.4) 90/159 (56.6) 31 (50.8) 3(37.5)
Severe sepsis with organ dysfunction 4/228 (1.7) 0/159 (0) 3(4.9) 1(12.5)
Septic shock 0/228 (0) 0/159 (0) 0(0) 0(0)
Unresponsive septic shock 0/228 (0) 0/159 (0) 0(0) 0(0)
Quick SOFA score 2+, n (%) 4 (1.75) 2(1.25) 2(3.3) 0(0) 0.547

In bold, p-value result is significant (p <0.05)

BMI body mass index, ASA American Society of Anesthesiologists, SOFA sequential organ failure assessment
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immunocompetent patients (p =0.027). There were no sig-
nificant differences between the three subgroups regarding
gSOFA score > 2. In group A, the distribution according
to the Hinchey classification showed no significant differ-
ences among the three subgroups (Table 3). No significant
differences were found among the subgroups in terms of
days between symptom onset and diagnosis and hours
between diagnosis and treatment (Table 4). Both immuno-
competent and mildly to moderately immunocompromised
patients had more frequent percutaneous drainage (4.4% and
6.6%, respectively) than the severely immunocompromised
patients (0%) (p=0.035). Patients with grade 2 had a longer
period of hospitalization [median value of 8 (IQR, 13-6)
days] when compared with grades 1 and O [median values

Table 3 Severity of disease—Group A (medical therapy)

of 7 (IQR, 24-2) days and 6 (IQR, 28-1) days, respectively;
p=0.005].

The characteristics of the general population and clini-
cal presentation of group B are described in Table 5. Sixty
patients (24%) needed operative treatment after failure of
the medical therapy: 27% of them were treated with percu-
taneous drainage and 45% were immunocompromised. The
mean age was 54.5 + 10 years in grade 0, 76.4 + 9.6 years
in grade 1, and 71.6 + 12 years in grade 2 (p <0.0001).
Female sex was mainly represented in grade 1 [78 (60.5%)]
and grade 2 [16 (59.3%)] (p =0.047). No significant dif-
ferences were found among the three subgroups with
regard to mean BMI. The median ASA value was 2 (IQR,
4-1) in grade 0, 3 (IQR, 4-1) in grade 1, and 3 (IQR,
4-2) in grade 2 (p <0.0001). Previous episodes of acute
diverticulitis were more frequent in grade 0 (44.3%), than
grade 1 (27.1%) and grade 2 (14.8%) (p=0.003). Accord-
ing to the grade of immunocompromise, excluding those

Sf;azl; S,;a(izg ]32?1] ]32(;6 2 pValue patients who had had previous episodes of acute diver-
ticulitis (overall, N=155), we found that 40/161 (24.8%)
Hinchey grade, n (%) of grade 0, 82/140 (58.5%) of grade 1, and 23/26 (88.4%)
la 135 (58.9) 94 (58.75) 35(57.4) 6(75) 0.36 of grade 2 required emergency surgery during the first
Ib 59(25.8) 46(28.75) 12(19.7) 1(12.5) hospitalization for diverticulitis. Severe sepsis with organ
Ia 19@83) 11(6.9) 8(13.1) 0(0) dysfunction occurred in 10.3% of grade 0, 25.6% of grade
Ib 16(mH 966 608 1125 1, and 18.5% of grade 2 (p=0.002). A qgSOFA score > 2
I 00 0(0) 0(0) 0(0) was observed in 4.1% of grade 0, 22.5% of grade 1, and
v 00 00 00 00 7.4% of grade 2 (p=0.0002). Immunocompetent patients
WSES grade, n (%) developed localized peritonitis more frequently (40.6%).
Uncompli- 107 (46.7) 72(45)  30(49.2) 5(625) 0.034 In contrast, immunocompromised patients developed dif-
l:ated 5524) 46288 9(148) 0(0) fuse peritonitis more frequently (p =0.001) (Table 6).
b 204 20 (12'5) " (18.) 112.5) Hi.gher Hi.nchey gr'ades were .four%d in immunocompro-
0 1461 8 (5)' 608 0 (0)' rr'nsed'patlents, Whl‘le the dlstrlbl%tlon of the WSES clas-
o ; (3'1) 425) 5 (3'3) 1(12.5) sification was not significantly different among the sub-
3 1 (5'2) 10 (6.2) ) (3'3) 0 (0)' groups (Table 6). The mean MPI increased significantly
5 (0'9) 0 (0; | (1.6) L (12.5) with the severity of immunocompromise (p =0.010). Hart-
: i . mann’s procedure and resection with primary anastomosis
In bold, p-value result is significant (p <0.05) were performed in 7.5% versus 82.8% of grade 0, 44.8%
WSES World Society of Emergency Surgery versus 50.4% of grade 1, and 65.2% versus 21.8% of grade
Table 4 Outcomes—Group A (medical therapy)
Overall Grade 0 Grade 1 Grade 2 p-Value
N=229 N=160 N=61 N=8
Time since symptoms begin, days, mean (+ SD) 3.2 (£3) 3.3(£3.3) 3(x2.1) 2.3 (x£2.1) 0.615
Time from diagnosis to treatment, hours, mean (+SD) 6.4 (£23) 5.7 (x19) 8.8 (£32.5) 3.3 (x4.1) 0.65
Conservative treatment, n (%)
No antibiotic 3(1.3) 0(0) 23.3) 1(12.5) 0.035
Antibiotic 215 (93.9) 153 (95.6) 55 (90.1) 7 (87.5)
Percutaneous drainage 11 (4.8) 7(4.4) 4 (6.6) 0(0)
Duration of antimicrobial therapy, days, median (IQR) 6.5 (24-1) 6 (18-1) 7(24-2) 8 (13-6) 0.114
Length of stay, days, median (IQR) 6 (28-1) 6 (28-1) 7 (24-2) 8 (13-6) 0.005

In bold, p-value result is significant (p <0.05)
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Table 5 General population characteristics and clinical presentation—Group B (surgical therapy)

Overall Grade 0 Grade 1 Grade 2 p-Value
N=253 N=97 N=129 N=27
Age, years, mean (+SD) 67.5 (x14.4) 54.5 (=10) 76.4 (£9.6) 71.6 (£12) <0.0001
Female sex, n (%) 137 (54.15) 43 (44.3) 78 (60.5) 16 (59.3) 0.047
BMI, kg/m?, mean (& SD) 26 (+4.3) 26 (£3.8) 26 (+£4.6) 26 (£4.2) 0.896
ASA class, median (IQR) 3(4-1) 2 (4-1) 3(4-1) 34-2) <0.0001
Previous episodes of acute diverticulitis, n (%) 82 (32.4) 43 (44.3) 35(27.1) 4(14.8) 0.003
Clinical condition at presentation, n (%)
No sign of sepsis 53(20.9) 26 (26.8) 25 (19.4) 2(7.4) 0.002
Early sepsis without organ dysfunction 148 (58.5) 61 (62.9) 68 (52.7) 19 (70.4)
Severe sepsis with organ dysfunction 48 (19) 10 (10.3) 33 (25.6) 5(18.5)
Septic shock 3(1.2) 0(0) 32.3) 0(0)
Unresponsive septic shock 1(0.4) 0 (0) 0 (0) 1(3.7)
Quick SOFA score 2+, n (%) 35 (13.8) 44.1) 29 (22.5) 2(7.4) 0.0002
In bold, p-value result is significant (p <0.05)
BMI body mass index, ASA American Society of Anesthesiologists, SOFA sequential organ failure assessment
Table 6 Severi.ty of disease— Overall Grade 0 Grade 1 Grade 2 p value
Group B (surgical therapy) N=253 N=97 N=129 N=27
Peritonitis, n (%)
No sign of peritonitis 56/252 (22.2) 27/96 (28.1) 24 (18.6) 5(18.5)  0.001
Localized 89/252 (35.3) 39/96 (40.6) 48 (37.2) 2(7.4)
Diffused 107/252 (42.5) 30/96 (31.3) 57 (44.2) 20 (74.1)
Hinchey grade, n (%)
Ia 37 (14.6) 15 (15.5) 20 (15.5) 2(7.4) 0.036
Ib 27 (10.7) 15 (15.5) 11 (8.5) 13.7)
1K 20 (7.9) 8(8.2) 9(7) 3(11.1)
IIb 38 (15) 14 (14.4) 23 (17.8) 1(3.7)
I 90 (35.6) 37 (38.1) 38 (29.5) 15 (55.6)
v 41 (16.2) 8(8.3) 28 (21.7) 5(18.5)
WSES grade, n (%)
Uncomplicated 30 (11.9) 17 (17.5) 13 (10.1) 0(0) 0.086
la 17 (6.7) 10 (10.3) 6 (4.6) 1(3.7)
1b 24 (9.5) 9(9.3) 13 (10.1) 2(74)
2a 37 (14.6) 14 (14.4) 20 (15.5) 3(11.1)
2b 28 (11.1) 10 (10.3) 17 (13.2) 1(3.7)
3 29 (11.5) 11 (11.3) 12 (9.3) 6(22.2)
4 88 (34.8) 26 (26.8) 48 (37.2) 14 (51.9)
Mannheim peritonitis 13.9 (+10.5) 10.6 (£9.2) 159 (£11.1) 16.6 (+9) 0.010

index, mean (+ SD)

In bold, p-value result is significant (p <0.05)

WSES World Society of Emergency Surgery

2 (p <0.0001) (Table 7). The open approach was preferred
in 73.6% of grade 1, 70.4% of grade 2, and 41.2% of grade
0 (p <0.0001). More frequently, immunocompromised
patients required intensive care (10.3% grade 0, 30.2%
grade 1, and 29.6% grade 2) (p =0.001). There were no

significant differences between the three subgroups con-
cerning the days since onset of symptoms. The mean time
from diagnosis to treatment was significantly shorter in
grade 2 (8.3 +10.6 h versus 63.3+107.6 h in grade 1 ver-
sus 98.2+145.7 h in grade 0) (p =0.002). Postoperative
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complications were more frequently observed in mildly
to moderately and severely immunocompromised patients
(»=0.0004) (Table 8). Major postoperative complications
occurred more frequently in the Hartmann’s procedure

group with increasing degree of immunocompromise
(p=0.047); this trend was not observed in the other sur-
gical procedures (Table 9). In-hospital mortality was 1% in
immunocompetent patients, 10.1% in mildly to moderately

Table 7 Operative and perioperative parameters—Group B (surgical therapy)

Overall Grade 0 Grade 1 Grade 2 p-Value
N=253 N=97 N=129 N=27
Time since symptoms begin, days, mean (+ SD) 5.6 (£12.1) 6.1 (£11.4) 5.8 (£13.5) 2.6 (£4) 0.397
Time from diagnosis to treatment, hours, mean (+SD) 70.9 (+121.3) 98.2(+145.7) 63.3 (£107.6) 8.3 (+10.6) 0.002
Surgical technique, n (%)
Open 154 (60.9) 40 (41.2) 95 (73.6) 19 (70.4) <0.0001
Laparoscopy 58 (22.9) 34 (35.1) 17 (13.2) 7(25.9)
Laparoscopy converted to open 41 (16.2) 23 (23.7) 17 (13.2) 1@3.7)
Surgical treatment, n (%)
Hartmann’s procedure 78/241 (32.4) 7193 (7.5) 56/125 (44.8) 15/23 (65.2) <0.0001
Primary anastomosis with protecting stoma 41/241 (17) 22/93 (23.7) 18/125 (14.4) 1/23 (4.4)
Primary anastomosis without protecting stoma 104/241 (43.1) 55/93 (59.1) 45/125 (36) 4/23 (17.4)
Laparoscopic lavage 18/241 (7.5) 9/93 (9.7) 6/125 (4.8) 3/23 (13)
ICU admission, n (%) 57 (22.5) 10 (10.3) 39 (30.2) 8 (29.6) 0.001
Damage control surgery, n (%) 16 (6.3) 44.1) 10 (7.75) 2(7.4) 0.525
Duration of antimicrobial therapy, days, median (IQR) 11 (70-1) 10 (70-3) 12 (58-1) 10 (36-2) 0.326
Length of stay, days, median (IQR) 12 (70-1) 11 (70-1) 13 (58-2) 13 (48-2) 0.315
In bold, p-value result is significant (p <0.05)
ICU intensive care unit
Tab'e‘,‘ Pf)stoperative . Overall Grade 0 Grade 1 Grade 2 p-Value
complications and mortality— N=253 N=97 N=129 N=27
Group B (surgical therapy)
Clavien-Dindo grade, n (%)
0 116/252 (46) 61 (62.9) 49 (38) 6/26 (23.1) 0.0004
1 36/252 (14.3) 14 (14.4) 17 (13.2) 526 (19.2)
I 49/252 (19.5) 12(12.4) 32 (24.8) 5/26 (19.2)
I 27/252 (10.7) 8(8.3) 14 (10.8) 5/26 (19.2)
v 6/252 (2.4) 1(1) 5(3.9) 0/26 (0)
\" 18/252 (7.1) 1(1) 12(9.3) 5/26 (19.2)
In-hospital mortality, n (%) 19/252 (7.5) 1(1) 13 (10.1) 5/26 (19.2) 0.002
In bold, p-value result is significant (p <0.05)
Tab I? 9 M.ajor complications: Overall Grade 0 Grade 1 Grade 2 p value
Clavien-Dindo grade (3 +)— N=51/253  N=10/97  N=31/129  N=10/27
Group B (surgical therapy)
Surgical treatment, n (%)
Hartmann’s procedure 30/50 (60) 2/9 (22.2) 21 (67.7) 7 (70) 0.047
RPA with protecting stoma 6/50 (12) 3/9 (33.3) 3(9.7) 0(0) 0.058
RPA without protecting stoma 8/50 (16) 3/9 (33.3) 4(12.9) 1(10) 0.365
Laparoscopic lavage 6/50 (12) 1/9 (11.1) 309.7) 2 (20) 0.822

In bold, p-value result is significant (p <0.05)

RPA resection with primary anastomosis
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immunocompromised patients, and 19.2% in severely
immunocompromised patients (p =0.002) (Table 8).

Discussion

The present study compared the clinical presentations, the
severity of disease at diagnosis, the types of treatment, and
the outcomes between immunocompromised and immu-
nocompetent patients with acute diverticulitis undergoing
medical and surgical treatments. To date, the data available
in the literature on acute diverticulitis in immunocompro-
mised patients is scarce. The term “immunocompromised” is
still not clearly defined [2, 3]. Numerous factors can lead to
an impairment of host immune defenses, with heterogeneous
phenotypes and different severities. Therefore, we defined
two levels of severity: mildly to moderately immunocompro-
mised (grade 1) and severely immunocompromised (grade
2). Most studies define a single category of immunocom-
promised patients [28, 44—46]. Greenberg et al. identified
two types of immunocompromised patients, depending on
whether the underlying cause is permanent (AIDS, hemato-
logic malignancies, and intrinsic immune system disorders)
or removable (solid malignancies, organ transplantation,
and rheumatologic/inflammatory disorders when receiv-
ing chemotherapy, immunosuppressants, or corticosteroid
therapy) [5].

In this study, we confirm that immunocompromised
patients tend to present at diagnosis with more advanced
septic conditions; this occurs in both patients treated with
medical therapy and those undergoing surgery. Most of the
data in the literature comes from studies conducted in groups
of transplant recipients or patients undergoing chronic
corticosteroid therapy [23, 24, 31]. Patients with immune
deficiency developing an episode of acute diverticulitis are
likely to be unable to generate an adequate immune response
to the infection. This results in a delayed diagnosis, with
consequent progression and worsening of the disease. In this
study, immunocompromised patients treated with medical
therapy had a higher percentage of uncomplicated acute
diverticulitis. This could be related to the fact that immu-
nocompromised patients with the complicated disease are
more likely to be treated with surgery. Several studies have
confirmed that uncomplicated disease detected on CT scan
can be successfully treated with antibiotic therapy, even in
immunocompromised subjects, without the need for emer-
gency surgery [23, 24, 28]. The efficacy of medical man-
agement of diverticular disease basically depends on three
factors: severity of diverticulitis, state of patient’s immuno-
compromise, and adequate use of antibiotics. In the litera-
ture, a 20% failure rate of medical therapy for in-hospital
patients has been reported [47], which is consistent with
our results (60/289, 20.7%). We are unable to establish if

the degree of immunocompromise influences the success
of conservative therapy, but clearly this must be taken into
account before initiating medical management.

Immunocompromised patients treated surgically showed
a greater tendency to develop more diffuse peritonitis. This
reflected in a higher prevalence of Hinchey grades III and
IV and higher MPI values. Biondo et al., in 2012, reported
higher rates of peritonitis in immunodepressed patients who
underwent surgery [28]. Another study analyzed the post-
operative outcomes of solid organ transplant patients who
developed an episode of acute diverticulitis—more than half
of the subjects developed generalized peritonitis [34]. Con-
sequently, a Hartmann’s procedure is the predominant opera-
tive treatment in this group, performed in 65.2% of patients
with severe immunocompromise and 44.8% of patients who
are mildly to moderately immunocompromised. Others con-
firm the procedure mostly performed in immunocompro-
mised subjects is a Hartmann’s procedure [28, 35, 48-51].
In contrast, resection with primary anastomosis (RPA) with
or without protecting stoma was mainly (82.8%) performed
in the group of immunocompetent patients, again consistent
with data reported in the literature [30, 48, 52, 53].

Despite the adoption of a more aggressive surgical
approach in patients with a compromised immune response,
postoperative complications and in-hospital mortality in this
population remained high. Patients undergoing a Hartmann’s
procedure in our series suffered a higher rate of major com-
plications (Clavien—Dindo grade 3 +); Complications were
higher in subjects with severe (70%) and mild-to-moderate
(67.7%) immunocompromise than in immunocompetent
patients (22.2%). A similar comparison by Biondo et al.,
indicated a Hartmann’s procedure was performed in 79.2%
of immunocompromised patients and only in 23.8% of
immunocompetent patients; the high postoperative mortal-
ity (28.1%) observed in subjects undergoing a Hartmann’s
procedure was attributed by the authors to patient selection
rather than to the surgical technique itself [44]. Our observed
in-hospital mortality rates are also consistent with the litera-
ture, with values of 19.2% in patients with severe immuno-
deficiency, 10.1% in patients who are mildly to moderately
immunocompromised, and 1% in the immunocompetent
patients. Studies report wide variability in the postoperative
mortality rates of immunocompromised patients, with values
ranging from 5% to 30% [22, 23, 26]. Hwang et al. reported
postoperative mortality rate of 23% in transplant recipients
or in patients on chronic corticosteroid therapy with acute
diverticulitis [23]. In contrast, the postoperative mortality
rate of acute diverticulitis in the general population ranges
from 4.3 t0 5.7% [33, 35].

This study has some limitations. The current registry does
not guarantee inclusion of all patients: therefore, there was
a low contribution of patients for some centers during the
study period. This may have led to an underestimation of the
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true numbers of patients with the disease. Some participat-
ing hospitals have a policy of admitting patients with lower
grades of acute diverticulitis into medical units, leading to a
potential for missing data. As there is neither a clear defini-
tion of the term “immunocompromised” nor classification in
degrees of severity, the current literature consists of hetero-
geneous groupings that are subject to the personal interpreta-
tions of the authors. In the current study, there is no follow-
up data meaning we are unable to estimate the recurrence
rate and the need for emergency surgery due to recurrence in
immunocompromised patients treated with medical therapy.
Finally, the severely immunocompromised patients both in
group A (medical therapy) and group B (surgical therapy)
are small. One strength of our data is the detailed data
regarding the complete course of patients from their admis-
sion to the hospital to their discharge. Another strength lies
in the possibility of analyzing the same variables in immu-
nocompetent and immunocompromised patients allowing a
direct and robust comparison between the two categories.

Conclusions

Immunocompromised patients with acute diverticulitis tend
to present with more advanced disease at diagnosis than
immunocompetent patients. This occurs both in patients
treated with medical therapy and in those undergoing sur-
gery. Immunocompromised patients receiving medical
therapy tend to have uncomplicated disease. Those man-
aged with surgery present with more severe disease, with
higher percentages of Hinchey grades III and IV. In the case
of surgery, immunocompromised patients undergo Hart-
mann’s procedure more frequently; in immunocompetent
patients, resection with primary anastomosis is more com-
mon. Although the conservative approach of resection with
end colostomy (Hartmann’s procedure) is the overwhelm-
ing surgical choice for the high-risk immunocompromised
patient, postoperative morbidity and mortality remain high.
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