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Abstract
Background Acute cholecystitis is a life-threatening disease process in immunocompromised patients. The purpose of this study
is to determine the incidence, clinical course, and management of calculous and acalculous acute cholecystitis in immunocom-
promised patients.
Methods A single center’s database was queried for all patients with a diagnosis of acute cholecystitis from January 1, 2003 to
September 30, 2016 with concomitant diagnosis of neutropenia, leukopenia, leukemia, or lymphoma. These cases subsequently
underwent chart review. Data on demographics, diagnostic studies, and management were collected and analyzed.
Results There were 4525 patients diagnosed with acute cholecystitis during the study window. One hundred twenty patients were
identified to be immunocompromised at time of diagnosis. Seventy-nine patients (65.8%) had acute calculous cholecystitis while
41 patients (34.2%) had acalculous cholecystitis. There were no significant demographic differences between calculous and
acalculous groups. There was similar use of percutaneous cholecystostomy tube (7.6%, 9.8%, p = 0.69), laparoscopic cholecys-
tectomy (70.9%, 61.0%, p = 0.27), and open cholecystectomy (10.3%, 2.4%, p = 0.13) in both calculous and acalculous groups.
Discussion While immunosuppression is commonly thought to be associated with acalculous cholecystitis, our data suggest the
majority of acute cholecystitis in immunocompromised patients are calculous. Most patients in our studies were managed
successfully with laparoscopic cholecystectomy with acceptably low complication rates.
Conclusion Calculous cholecystitis is more common than acalculous cholecystitis in immunocompromised patients. Both are
often managed successfully with laparoscopic cholecystectomy with very low rates of conversion to open cholecystectomy.
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Introduction

Acute cholecystitis may present as a potentially life threaten-
ing illness in immunocompromised patients. This disease pro-
cess is often subdivided into calculous and acalculous chole-
cystitis. Acute calculous cholecystitis is defined as inflamma-
tion of the gallbladder caused by cystic duct obstruction due to
gallstones or biliary sludge. Alternatively, acute acalculous
cholecystitis is inflammation of the gallbladder without cystic
duct obstruction.

Acute acalculous cholecystitis accounts for 2–10% of all
cases of acute cholecystitis with some studies suggesting an
increasing incidence.1–4 The pathophysiology is different
from calculous cholecystitis and thus usually affects a differ-
ent patient population. There have been reports of opportunis-
tic organisms causing primary infections of the gallbladder
suggesting a possible pathophysiology for acalculous chole-
cystitis in the immunocompromised patients.5,6 Additional
small case reports have shown CMV to be precipitating factor
for development of acalculous acute cholecystitis in severely
immunodeficient patients.7,8

The acalculous variant is thought to be associated with
critically ill patients and seen in various clinical settings in-
cluding severe trauma, burns, low perfusion states, recent sur-
gery, and immunosuppression.9,10 Given this association with
significantly ill patients, acute acalculous cholecystitis is
thought to be associated with a higher mortality rate than acute
calculous cholecystitis.11
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The management of acute cholecystitis in immunocompro-
mised patients can be quite challenging. Previous studies have
endorsed laparoscopic cholecystectomy in healthy patients
while suggesting percutaneous cholecystostomy in patients
who are poor surgical candidates; however, these recommen-
dations were not specific to immunocompromised patients.3

There is a scarcity of data on acute cholecystitis in immu-
nocompromised patients, particularly in the management of
acute acalculous cholecystitis in this subgroup. The purpose
of this study is to evaluate the incidence, clinical course, man-
agement, and outcomes of acute calculous and acalculous
cholecystitis in immunocompromised patients.

Methods

An Institutional Review Board waiver was obtained for this
study. A single center’s database was queried for all patients
with a diagnosis of acute cholecystitis from January 1, 2003 to
September 30, 2016. Patients less than 18 years of age or
AIDS were excluded from the study. The query was per-
formed using ICD-9 and ICD-10 codes to capture acute cho-
lecystitis, acute acalculous cholecystitis, and acute calculous
cholecystitis. These cases were then filtered for concomitant
diagnosis of neutropenia, leukopenia, leukemia, or lympho-
ma. The remaining filtered cases subsequently underwent
chart review to ensure simultaneous active diagnoses of cho-
lecystitis and immunosuppression. A diagnosis of calculous or
acalculous cholecystitis were confirmed by reviewing sono-
graphic and nuclear medicine studies. Pathology reports for all
operative cases were reviewed. Data on demographics, man-
agement, and outcomes including surgical management and
complications were collected and analyzed using SPSS (IBM
SPSS Statistics, last version used: 23.0; Armonk, NY, USA,
IBM Corp.).

Results

A total of 4525 patients were diagnosed with acute cholecys-
titis during the study window. Of these, 120 patients were
identified to be immunocompromised at the time of diagnosis
with 97 (80.8%) having leukemia or recent bone marrow

transplantation resulting in neutropenia. Seventy-nine patients
(65.8%) were found to have acute calculous cholecystitis
while 41 patients (34.2%) were found to have acalculous
cholecystitis.

There was no significant difference between calculous and
acalculous groups in age (62.4 ± 16.5, 59.9 ± 17.4, p = 0.46),
male gender (46.8%, 51.2%, p = 0.65), exposure to blood
transfusion before diagnosis (36.7%, 36.6%, p = 0.99), con-
comitant diagnosis of graft verse host disease (3.8%, 4.9%,
p = 0.78), or CMV seropositive status (11.4%, 12.2% p =
0.90) (Table 1).

There was similar use of percutaneous cholecystostomy
drainage in calculous and acalculous cholecystostomy groups
(7.6%, 9.8%, p = 0.69). There was no statistically significant
difference in proportion of patients undergoing laparoscopic
cholecystectomy (70.9%, 61.0%, p = 0.27) or open cholecys-
tectomy (10.3%, 2.4%, p = 0.13) between calculous and
acalculous groups (Table 2). There were a total of 12 cases
of gangrenous cholecystitis, 6 in the calculous group and 6 in
the acalculous group.

Immunocompromised patients who underwent laparoscop-
ic cholecystectomy required conversion to an open procedure
in four cases (4.9%). The 30-day morbidity and mortality rate
for the laparoscopic cholecystectomy group was 7.4% and
2.5% respectively. This included two cases of pulmonary em-
bolism (2.4%), one case ofmyocardial infarction (1.2%), three
cases requiring 30-day re-admission (3.7%) (Table 3).

Discussion

Abdominal infections are a life-threatening condition in im-
munocompromised patients. Acute cholecystitis has previous-
ly been described in this patient population. Prior studies have
found an incidence of 0.4% of cholecystitis in patients under-
going aggressive myelosuppressive chemotherapy with 2/3
having acute acalculous cholecystitis.12 In patients with acute
leukemia, 1.65% developed acute acalculous cholecystitis.10

While immunosuppression is commonly thought to be asso-
ciated with acalculous cholecystitis, our data suggest the ma-
jority of acute cholecystitis in immunocompromised patients
are actual ly calculous. Nearly two thirds of the

Table 1 Characteristics of
immunocompromised patients
with acute calculous and
acalculous cholecystitis

Characteristics Total (n = 120) Calculous (n = 79) Acalculous (n = 41) p value

Age (avg ± std) 61.5 ± 16.9 62.4 ± 16.5 59.9 ± 17.4 0.46

Male 48.3% (59) 46.8% (38) 51.2% (21) 0.65

TPN Use 18.3% (22) 16.5% (13) 22.0% (9) 0.46

Blood Transfusion 36.7% (44) 36.7% (29) 36.6% (15) 0.99

GVHD 4.2% (5) 3.8% (3) 4.9% (2) 0.78

CMV seropositivity 11.7% (14) 11.4% (9) 12.2% (5) 0.90
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immunocompromised patients in our study demonstrated
sonographic findings consistent with calculous cholecystitis.

The literature suggests an increased proportion of
acalculous cholecystitis is secondary to risk factors unique to
the immunocompromised population. Prior studies have sug-
gested blood transfusion, GVD, and CMV seropositivity were
linked with acalculous cholecystitis;5–8 however, our data
demonstrate the presence of these risk factors were similar in
both calculous and acalculous groups. We surmise that while
acalculous cholecystitis is more likely to occur in an
immuncompromised patient, the overall incidence of the cal-
culous variant is still higher.

Treatment for acute cholecystitis in immunocompromised pa-
tients is dependent on the patient’s clinical status. Percutaneous
cholecystostomy is the treatment option of choice for critically ill
patients with acute cholecystitis while more stable patients may
undergo definitive laparoscopic cholecystectomy.3,13 Studies
have demonstrated percutaneous cholecystostomy resulted in
clinical improvement in 86% of patients.14 There was no clear
algorithm in our study for percutaneous cholecystostomy tube vs
laparoscopic cholecystectomy, rather this decision was based pri-
marily on the patient’s clinical status and surgical attending judg-
ment. More than 2/3 of patients in our series were safely treated
with initial laparoscopic cholecystectomy with only 4 cases re-
quiring conversion to open cholecystectomy. There were no

common bile duct injuries and acceptably low complication rate.
Of note, there were 12 cases of gangrenous cholecystitis in our
study, 6 in the calculous group and 6 in the acalculus group.
Many of these patients were critically ill; however, all underwent
laparoscopic cholecystectomy. The majority of these gangrenous
cholecystitis cases recovered well postoperatively and were
eventually discharged with only 1 case resulting in a 30-day
mortality. Our study demonstrates that laparoscopic cholecystec-
tomy is safe and effective for the treatment of both calculous and
acalculous cholecystitis in the immunocompromised population.

The data in our study span a decade in which there have been
marked improvement in equipment, surgeon comfort, and ulti-
mately patient outcomes with laparoscopic surgery. Many of the
open cholecystectomy and laparoscopic converted to open cho-
lecystectomy cases occurred toward the beginning of the study
period. We anticipate further improvement in outcomes for im-
munocompromised patients undergoing laparoscopic cholecys-
tectomy. Furthermore, while our study primarily focuses on bil-
iary disease in immunocompromised patients, patients with
AIDs were excluded from our study. This was done in order to
prevent erroneously including patients with HIV cholangiopathy.
AIDs remains a cause of immunocompromised biliary disease;
however, we feel that our data is still generalizable to the remain-
der of the immunocompromised community.

Conclusion

Calculous cholecystitis is more common than acalculous cho-
lecystitis in immunocompromised patients. Both variants of
acute cholecystitis are often managed successfully with lapa-
roscopic cholecystectomywith very low rates of conversion to
open cholecystectomy.
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Table 2 Management of
immunocompromised patients
with acute calculous and
acalculous cholecystitis

Intervention Total
(n = 120)

Calculous
(n = 79)

Acalculous
(n = 41)

p value

Percutaneous cholecystostomy 8.3% (10) 7.6% (6) 9.8% (4) 0.69

Laparoscopic cholecystectomy 67.5% (81) 70.9% (56) 61.0% (25) 0.27

Intraoperative cholangiogram (of patient
undergoing lap chole)

40.7% (33) 37.5% (21) 48.0% (12) 0.70

Open cholecystectomy 7.6% (9) 10.3% (8) 2.4% (1) 0.13

Table 3 Outcomes of immunocompromised patients with acute
cholecystitis undergoing laparoscopic cholecystectomy

Characteristics and outcomes (n = 81) % (n)

Calculous cholecystitis 69.1% (56)

Acalculous cholecystitis 30.9% (25)

Previous percutaneous cholecystostomy tube 3.7% (3)

Retained stones 13.6% (11)

CBD injury 0.0% (0)

Conversion to open 4.9% (4)

Pulmonary embolism 2.4% (2)

Myocardial infarction 1.2% (1)

Surgical site infection 7.7% (6)

Bile leak 0.0% (0)

30-day re-admission 3.7% (3)

30-day mortality 2.5% (2)
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