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So-called Acute Acalculous Cholecystitis in Macrophage
Activation Syndrome
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Abstract

Acute acalculous cholecystitis (AAC) is a severe disease seen in critically ill patients, including those with
autoimmune diseases. We herein report the case of a 41-year-old female who developed macrophage activa-
tion syndrome (MAS) accompanied by a recurrence of Kikuchi disease. Abdominal imaging revealed marked
thickening of the gallbladder wall and pericholecystic fluid, typically found in AAC. Treatment with intrave-
nous pulse methylprednisolone induced in a significant improvement in the gallbladder wall, resulting in no
need for surgical intervention. We should consider that patients with MAS may therefore sometimes develop
AAC and that early immunosuppressive therapy can be effective in AAC cases associated with rheumatic or

autoimmune diseases.
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Introduction

Acute acalculous cholecystitis (AAC) is an acute necroin-
flammatory disease of the gallbladder without gallstones that
is typically seen in critically ill patients (1, 2). The pathol-
ogy includes endothelial injury, gall bladder ischemia, and
stasis and these conditions may cause a concentration of bile
salts and gallbladder distension, eventually leading to necro-
sis of the gallbladder tissue (1, 2). Marked gallbladder wall
thickening (>3.5 mm) and pericholecystic fluid are the most
common imaging features of the disease (2). Approximately
10% of all acute cholecystitis cases are AAC, and the mor-
tality is high in such cases without prompt treatment (1, 2).
AAC can be related to trauma, surgery, shock, burns, sepsis,
total parenteral nutrition, and/or prolonged fasting (2), and it
can also be accompanied by autoimmune diseases.

Macrophage activation syndrome (MAS) is an aggressive
and potentially lethal syndrome of uncontrolled immune ac-
tivation. In MAS, macrophages become activated and over-
produce cytokines, thereby causing severe tissue damage and
eventually leading to organ failure (3). MAS is thought to
be a form of hemophagocytic lymphohistiocytosis (HLH)

associated with a rheumatic disease. There are some reports
describing the association of AAC with systemic lupus
erythematosus (SLE) and other autoimmune diseases (4-6),
but the coexistence of AAC and MAS has so far only rarely
been reported. We herein report a case of AAC complicating
MAS, occurring in a patient with recurrent histiocytic ne-
crotizing lymphadenitis (Kikuchi disease) and Sjogren syn-
drome. Rheumatologists should be aware of this possible as-
sociation and keep in mind the fact that AAC in rheumatic
or autoimmune diseases can be successfully treated with
early immunosuppressive therapy, although the risk of perfo-
ration and the mortality rate is high in AAC.

Case Report

A 41-year-old female was admitted to our hospital be-
cause of a high fever with lymphadenopathy that had ap-
peared 4 days before admission. Kikuchi disease had been
diagnosed 5 years earlier by a left cervical lymph node bi-
opsy. She had been doing well at her last scheduled visit 10
days before admission. Sjogren syndrome had also been di-
agnosed 2 years earlier, but she did not meet the criteria for
SLE. She had no history of any recent abdominal surgery or
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Table. Laboratory Data on Admission.
Complete blood count Blood chemistry Immunology
White blood cells 3,800 /uL Total protein 7.2 g/dL C-reactive protein 5.03 mg/dL
Neutrophil 89.0 % Albumin 3.9 g/dL Procalcitonin 30.69 ng/mL
Lymphocyte 7.0 % Total bilirubin 2.03 mg/dL Antinuclear antibody 320 fold (Speckled)
Monocyte 3.0% Direct bilirubin 1.50 mg/dL C3 80 mg/dL
Atypical lymphocyte 1.0 % Aspartate aminotransferase 577 1U/L C4 37 mg/dL
Red blood cells 460x10%/pL Alanine aminotransferase 303 IU/L 1gG 1,386 mg/dL
Hemoglobin 12.0 g/dL Gamma-glutamyl transpeptidase 119 IU/L IgA 301 mg/dL
Hematocrit 35.1% Alkaline phosphatase 619 IU/L IgM 64 mg/dL
Platelets 8.4x10%/uL Lactate dehydrogenase 3,606 TU/L Anti-dsDNA antibody <10 IU/mL
Coagulation system Blood urea nitrogen 19.6 mg/dL MPO-ANCA <1.0 EU
PT/INR 1.50 Creatinine 0.81 mg/dL PR3-ANCA <1.0 EU
APTT 50.5 sec Sodium 136.4 mEq/L Soluble IL-2R 5,040 U/mL
Fibrinogen 143.5 mg/dL Potassium 3.83 mEq/L
Fibrin degradation protein >200 pg/mL Chloride 103.5 mEqg/L
D-dimer >200 pg/mL Ferritin 9,176.1 ng/mL

APTT: activated partial thromboplastin time, dSSDNA: double-stranded DNA, IL-2R: interleukin-2 receptor, MPO-ANCA: myeloperoxidase-antineutrophil
cytoplasmic antibody, PR3-ANCA: proteinase 3 antineutrophil cytoplasmic antibody, PT/INR: prothrombin time/international normalized ratio

prolonged fasting.

Physical examination revealed a temperature of 38.2T,
cervical and axillary lymphadenopathy with tenderness, but
no tenderness in the right upper quadrant of the abdomen.
The blood pressure was 124/83 mmHg. Neither skin lesions
nor peripheral neuropathy suggestive of vasculitis was ob-
served. Laboratory tests showed thrombocytopenia and a co-
agulation disorder including hypofibrinogenemia (143.5 mg/
dL), suggesting disseminated
(DIC). Elevation of hepatobiliary enzymes, C-reactive pro-
tein, lactate dehydrogenase, soluble interleukin-2 receptor
(5,040 U/mL), and ferritin (9,176.1 ng/mL) were also noted
(Table). Proteinuria was transiently observed, but it resolved
within a few days. A histological examination of the lymph
node was not performed because of the urgent need for
treatment. MAS due to the recurrence of Kikuchi disease
was diagnosed according to the 2004 diagnostic guidelines
for HLH (7). Cervical and axillary lymphadenopathy, hepa-
tosplenomegaly, marked thickening of the gallbladder wall
(>15 mm), pericholecystic fluid, but no signs of intestinal
obstruction were detected on computed tomography (CT)
and ultrasonography (Fig. 1A-F). A gallstone was also found
in the fundus, but neither any impaction of the stone nor
dilatation of the common bile duct was detected (Fig. 1A).
So-called acute acalculous cholecystitis with a gallstone sec-
ondary to MAS was therefore diagnosed clinically and radi-
ologically.

Intravenous pulse methylprednisolone (mPSL) 1 g/day for
3 days, followed by PSL 55 mg/day, and meropenem hy-
drate (1 g/day) were immediately initiated in addition to re-
combinant human soluble thrombomodulin (19,200 U/day)
for DIC treatment. Both the fever and lymphadenopathy im-
proved by the next day, as well as thrombocytopenia, coagu-
lation disorder, and hyperferritinemia. On the sixth day of
admission, follow-up CT revealed a dramatic improvement
of the gallbladder wall thickening and pericholecystic fluid
(Fig. 1G and H). The 2 sets of blood cultures collected on
admission exhibited no growth. Antibiotic therapy was dis-
continued and PSL was tapered. She has remained clinically

intravascular coagulation

well without any relapse of Kikuchi disease or cholecystitis
even after the PSL was tapered to 6 mg/day. The clinical
course is summarized in Fig. 2.

Discussion

AAC can develop in patients with MAS, but this phe-
nomenon has only rarely been reported. Although the asso-
ciation between AAC and MAS is still not fully understood,
endothelial damage caused by the cytokine storm may be
primarily involved in the pathogenesis of AAC (2, 3, 8). The
pathogenesis of MAS is characterized by an impaired im-
mune response with the hypersecretion of pro-inflammatory
cytokines and the activation of cytotoxic cells (8). This ex-
cessive immune reaction results in endothelial injury and in-
creased vascular permeability, possibly leading to local mi-
crovascular ischemia of gallbladder wall and bile stasis in
AAC. Endothelial dysfunction has been suggested to play a
central role in some forms of drug or infection-associated
AAC cases (9, 10). The incidence of AAC in MAS is not
clear, but it may be relatively frequent in children with
HLH. Schmidt et al. reported that 6 of 9 children with HLH
had gallbladder wall thickening on ultrasonographic exami-
nation within 1 week of presentation (11). Chateil et al. re-
ported that all of the 6 children with HLH examined by ab-
dominal ultrasonography revealed thickening of the gallblad-
der wall, as well as in 14 of 21 children with HLH reported
by Fitzgerald et al. (12, 13). Lee et al. reported that of 67
children with AAC 4 of these children had HLH (14).

There is only one case report of an adult patient with
MAS complicated with AAC. Park et al. reported the case
of a 49-year-old female with a 7-year history of adult onset
Still’s disease (AOSD) who developed MAS and AAC (15).
Unlike in children, there is no report evaluating the presence
of gallbladder thickening in adult patients with MAS. These
facts suggest that AAC could be more frequently associated
with MAS in children than that in adults, although the
pathogenesis of AAC is thought to be similar between chil-
dren and adults (16). The precise mechanisms accounting
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Figure 1. Imaging performed on admission (A-F) and the sixth day of admission (G, H). A, B: Ul-
trasonography showed marked thickening of the gallbladder wall, a gallstone (A), and pericholecystic
fluid (B; arrow), but neither impaction of the stone nor dilatation of the common bile duct was de-
tected. C: Cervical lymphadenopathy (arrows) and D: axial lymphadenopathy (arrows) were detect-
ed by contrast-enhanced computed tomography (CT). E, F: Marked thickening of the gallbladder
wall (>15 mm) and pericholecystic fluid were detected by CT. G, H: Follow-up CT performed on the
sixth day of the admission showed a significant improvement of the gallbladder wall thickening and
pericholecystic fluid.
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WBC (/uL) 6,840 3,800 8,800 14,300
CRP (mg/dL)  0.07 5.03 0.57 0.05
T-Bil (mg/dL) 0.3 2.03 2.00 0.95
Fibrinogen (mg/dL) NE 143.5 79.1 163.6
Ferritin (ng/mL) NE 9,176.1 NE 201.9

Figure 2. Clinical course of our patient. CRP: C-reactive protein, LDH: lactate dehydrogenase,
MEPM: meropenem hydrate, mPSL: methylprednisolone, NE: not examined, Plt: platelet count,
PSL: prednisolone, rhTM: recombinant human soluble thrombomodulin, T-Bil: total bilirubin,
WBC: white blood cell count
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for this difference are unknown, but one possible explana-
tion is that children in critically ill and febrile conditions are
more likely to develop hypovolemia, one of the risk factors
for AAC (2). Another explanation could be that the treat-
ment for MAS, using high-dose corticosteroids and broad-
spectrum antibiotics, is normally initiated before abdominal
imaging, which would thus improve AAC before it can be
identified.

AAC associated with rheumatic or autoimmune diseases
may possibly have a better response to immunosuppressive
therapy, compared to that with other causes. In general, sur-
gical intervention is recommended for patients with AAC
because of the high risk of perforation. It is reported that
perforation occurs in 10% and the mortality rate is 30%
overall (17, 18). A delay in treatment could raise the mortal-
ity rate up to as high as 75% (19). However, in the case re-
ported by Park et al., the patient who developed MAS and
AAC was successfully treated with PSL and cyclosporine A
without surgical intervention (15). It has also been reported
that some patients with SLE complicated by AAC were suc-
cessfully treated with immunosuppressive therapy (4-6). Our
patient recovered immediately after the initiation of intrave-
nous pulse mPSL and the follow-up CT showed significant
improvement in the gallbladder wall, resulting in no need
for surgical intervention. Therefore, early immunosuppres-
sive therapy under careful observation should be carried out
for AAC cases with rheumatic or autoimmune diseases.
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