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【 CASE REPORT 】

Systemic Lupus Erythematosus-associated Acute Acalculous
Cholecystitis Successfully Treated by a Corticosteroid

Combined with Azathioprine

Noritaka Kudo 1,2, Hirokazu Takaoka 2, Taizo Shimomura 3,

Hitoshi Suzushima 3 and Shigetoshi Fujiyama 4

Abstract:
A 69-year-old Japanese woman was transferred to our hospital due to pancytopenia with a fever. She had

Murphy’s sign, and computed tomography showed pleural effusion and a swollen gallbladder without gall-

stones. We diagnosed her with systemic lupus erythematosus (SLE)-associated acute acalculous cholecystitis

(AAC). Partly because her clinical and laboratory findings were not serious enough to warrant immediate sur-

gical intervention, and partly because her poor general condition made her ineligible for surgery, surgical

therapy was not selected. Corticosteroid therapy was performed with azathioprine, and the swelling in her

gallbladder improved. As a conservative therapy for SLE-associated AAC, corticosteroid therapy combined

with azathioprine might be beneficial.
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Introduction

Acute acalculous cholecystitis (AAC) is an acute inflam-

matory disease of the gallbladder - without gallstones - that

occurs mainly in individuals with trauma, after surgery, or in

other critically ill states (1). The clinical and laboratory find-

ings of AAC are nonspecific and include abdominal pain

(right upper-quadrant pain, epigastric pain, or diffuse pain),

nausea, vomiting, a fever, jaundice, septic shock, leukocyto-

sis, and the elevation of lactate dehydrogenase (LDH),

bilirubin, and/or liver enzymes (i.e., aspartate aminotrans-

ferase or alkaline phosphatase) (2-4). AAC accounts for ap-

proximately 2-14% of all cases of acute cholecystitis (3-7).

AAC occurs more often in men than women, with the male-

to-female ratio of approximately 2-3:1 (4, 6-8). The average

age of patients with AAC is approximately 52-66 years

old (3, 4, 6, 8). The incidence of some critical complications

is high: gangrene, 55-60%; empyema, 18%; and perforation,

7-13%. The mortality rate of AAC is approximately 6-

47% (4, 6-8).

Many possible precipitating factors have been reported for

AAC (Table 1) (2, 5-24). The etiology of AAC is not clear,

but some pathogeneses have been suggested, such as ische-

mia, bile stasis, and abnormal epithelial permeabil-

ity (25, 26). As mentioned above, the clinical and laboratory

findings in AAC are nonspecific, and most patients with

AAC are critically ill. The diagnosis is therefore difficult.

For the diagnosis of AAC, imaging techniques are mainly

used, and some AAC criteria have been proposed for ultra-

sonography, computed tomography (CT), and hepatobiliary

iminodiacetic acid (HIDA) scans (1, 27). Regarding treat-

ment, there are three prevailing treatment options: open

cholecystectomy, laparoscopic cholecystectomy, and percuta-

neous cholecystostomy (1, 28).

Systemic lupus erythematosus (SLE) is a complex and

heterogeneous autoimmune disease characterized by sys-

temic clinical manifestations (29). SLE is a potential pre-
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Table　1.　Possible Precipitating Factors for Acute Acalculous Cholecystitis.

Physical damage Disorders of metabolism and nutrition

Surgical operations (particularly those not related to the biliary tract) (2, 5) Diabetes mellitus (6, 7, 9)

Trauma (7) Hyperlipidemia (7)

Burns (7) Total parenteral nutrition (7, 8, 9)

Disorders of the cardiovascular system and hemodynamics Prolonged fasting (8)

Hypertension (7, 6) Obesity (5)

Arteriosclerosis (5) Infectious diseases

Atrial fibrillation (7) Sepsis (8)

Congestive heart failure (7) Bacterial infections

Hypertrophic cardiomyopathy (7) Hemolytic Streptococcus (5)

Dilated cardiomyopathy (7) Staphylococcus aureus (17)

Phlebitis (5) Salmonella enterica (5)

Shock (7, 8) Vibrio cholerae (18)

Mesenteric ischemia (2) Mycobacterium tuberculosis (19)

Variceal hemorrhage (2) Viral infections

Cerebrovascular accident (2) Human cytomegalovirus (20)

Disorders of the gallbladder Epstein-Barr virus (21)

Gallbladder distension (9) Fungal infections

Gallbladder sludge (9) Candida (22)

Disorders of the immune system Parasitic infections

Systemic lupus erythematosus (10) Cryptosporidium (20)

Eosinophilic granulomatosis with polyangiitis (11) Microsporidia (20)

Polyarteritis nodosa (12) Plasmodium falciparum (23)

Cryoglobulinemic vasculitis (13) Giardia lamblia (24)

Antiphospholipid syndrome (14) Clonorchis sinensis (6)

Pemphigus vulgaris (2) Others

IgA vasculitis (15) Progressive multiple organ failure (9)

Macrophage activation syndrome (16) Intravenous narcotics (8)

Ethanol withdrawal (2)

Postpartum instances (5)

cipitating factor of AAC (10). In many reports, vasculitis is

regarded as a possible pathogenesis of SLE-associated

AAC (10, 30, 31). Serositis and mesenteric inflammatory

veno-occlusive disease (MIVOD) are also reported as possi-

ble pathogeneses of AAC (32, 33). Corticosteroids have

been successfully used in some cases as a conservative ther-

apy for SLE-associated AAC (34-38). However, only a few

reports have examined effective drugs for use in combina-

tion with corticosteroids.

We herein report a patient with AAC and SLE that was

successfully treated by corticosteroid combined with

azathioprine. Written informed consent for the publication of

the case was obtained from the patient by the attending phy-

sicians.

Case Report

A 69-year-old Japanese woman was taken to the emer-

gency department of a local hospital because she had devel-

oped movement difficulty, loss of appetite, and conscious-

ness disturbance. She had a 28-year history of rheumatoid

arthritis and had been treated with prednisolone 2 mg/day

and mizoribine 150 mg/day. After hospitalization, pancy-

topenia progressed gradually. Steroid pulse therapy was con-

ducted with 1,000 mg methylprednisolone, and she was

transferred to the Division of Hematology in our hospital for

further examinations and treatment.

After transfer to our hospital, her temperature rose to

37.5℃. Her blood was drawn for culture, but the result was

negative. Although there was no strong evidence of infec-

tion, antibiotic therapy was started with ceftriaxone 2 g/day

because she also had pancytopenia. Laboratory tests showed

a high anti-nuclear antibody titer (homogenous, �1:1,280)

and low complements levels (CH50 11 CH50/mL, C3 26

mg/dL, C4 6 mg/dL). Contrast-enhanced CT showed pleural

effusion, ascites, swelling gallbladder, and gross thickening

of the gallbladder wall without gallstones (Fig. 1). Across

the patient’s left cheek from her forehead, there was a nota-

ble area of brownish round rash approximately 5 mm in di-

ameter (Fig. 2A). The rash was compatible with that of dis-

coid lupus erythematosus or subacute cutaneous lupus

erythematosus. Based on these findings, SLE was suspected,

and she was transferred to our hospital’s Section of Internal

Medicine and Rheumatology.

On the first day after being transferred to our section, the

patient’s vital signs were as follows: respiratory rate 23

breaths/min, blood oxygen saturation by pulse oximetry

98% (nasal cannula, 1 L/min), pulse rate 90/min, blood
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Figure　1.　A, B: Contrast-enhanced CT showed pleural effusion and ascites. C: The gallbladder was 
swollen, and gross thickening of the wall was observed. In the lumen, however, there were no gall-
stones.

Figure　2.　A: Some of the patient’s brownish round rash, which was present over the left cheek from 
the forehead (approximately 5 mm in diameter). B: Rash tissue, stained with Hematoxylin and Eosin 
staining. Hyperkeratosis (arrow) and keratotic plugs (arrowheads) were observed. Scale bar=200 μm.

pressure 90/48 mmHg, and body temperature 37.0℃. The

physical examination revealed many spots of brownish

round rash, as mentioned above, along with small painless

oral ulcers on the left side of the patient’s cheek, Murphy’s

sign, and pretibial pitting edema. Serum laboratory tests

showed pancytopenia, hypoalbuminemia, elevation of alka-

line phosphatase, lactate dehydrogenase, and C-reactive pro-

tein, hypocomplementemia, anti-ds-DNA IgG antibody, anti-

RNP antibody, and anti-Sm antibody (Table 2). Urinary

laboratory tests showed almost normal findings (Table 2).

In short, the patient had oral ulcers, serositis, hematologic

disorders (leukopenia and thrombocytopenia), and immu-

nologic disorders (anti-ds-DNA antibody, anti-Sm antibody).

Given these findings, we diagnosed her with SLE based on

the American College of Rheumatology (ACR) revised crite-

ria in 1997 (39). Concerning the patient’s antibiotic therapy,

ceftriaxone 2 g/day was switched to cefoperazone 1.5 g/day

with sulbactam 1.5 g/day, although ceftriaxone had already

been administered for 5 days. This change was made be-

cause ceftriaxone can cause cholecystitis (40).

On the night of the first day, the patient’s temperature

rose to 37.7℃ again. Her cholecystitis was suspected to be

SLE-associated AAC because of the negative blood culture

and the patient’s poor response to antibiotic therapy. Hydro-

cortisone 100 mg was administered via intravenous drip in-

fusion. We chose this approach because, although AAC is

known to have a high mortality rate, and the general condi-

tion of our patient was not very serious at that point; in ad-

dition, we considered it necessary to check the efficacy of

corticosteroids before administering methylprednisolone. On

the second day, we increased the prednisolone dose to 50

mg/day and stopped the cefoperazone with sulbactam.

For a further examination of the gallbladder, abdominal

ultrasonography was performed. The gallbladder was swol-

len and tense. The short diameter was 41 mm, and the wall

was entirely thickened to 5.6 mm at the thickest point.

There was debris in the lumen, but no gallstones were

noted. Although cholecystectomy was considered, we elected

to treat the patient with conservative therapy alone because

her general condition had worsened, making surgical inter-

vention risky, while the clinical and laboratory findings of

AAC were not so serious as to require immediate surgical

intervention. On the fourth day after her transfer to our sec-

tion, the patient complained of general malaise; hydrocorti-

sone 100 mg was administered again on the fifth day. Mi-

zoribine was stopped on the sixth day, and hydroxychloro-

quine 200 mg/day was started on the seventh day.

On the eighth day, in order to confirm the diagnosis of
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Table　2.　Laboratory Data.

Complete blood count Immunology

White blood cell counts 2,390 /μL C-reactive protein 4.53 mg/dL

Metamyelocytes 1.0 % Serum amyloid A protein 95.9 ng/mL

Stab cells 19.0 % CH50 11 CH50/mL

Segmented cells 74.0 % C3 26 mg/dL

Lymphocytes 4.0 % C4 6 mg/dL

Monocytes 1.0 % Brain natriuretic peptide 85.3 pg/mL

Atypical lymphocytes 1.0 % Anti-ds-DNA IgG antibody 23 IU/mL

Hemoglobin 8.3 g/dL Immune complex (C1q) ≤1.5 μg/mL

Mean corpuscular volume 82.4 fL Anti-RNP antibody (CLEIA) 169 IU/mL

Mean corpuscular hemoglobin 28.6 pg Anti-Smith antibody (CLEIA) 10.0 IU/mL

Mean corpuscular hemoglobin concentration 34.7 g/dL Lupus anticoagulant (DRVVT) 1.22

Platelets 40,000 /μL Anti-CL-β2 GPI antibody ≤1.2 IU/mL

Blood chemistry Anti-cardiolipin IgG antibody ≤8 IU/mL

Total protein 5.0 g/dL Anti-SS-A/Ro antibody (CLEIA) 1.8 IU/mL

Albumin 1.4 g/dL Urinary

Total bilirubin 1.0 mg/dL pH 6.5

Aspartate aminotransferase 138 IU/L Specific gravity 1.019

Alanine aminotransferase 24 IU/L Bilirubin (-)

Alkaline phosphatase 507 IU/L Urobilinogen (±)

Lactate dehydrogenase 307 IU/L Acetone (-)

Urea nitrogen 16.4 mg/dL Glucose 0.00 g/dL

Creatinine 0.33 mg/dL Protein 2.0 mg/dL

Estimated glomerular filtration rate 143.0 mL/min/1.73 Red blood cells 4 - 9 /HPF

Uric acid 2.0 mg/dL White blood cells 4 - 9 /HPF

Na 132 mEq/L Squamous cells 1 - 3 /HPF

K 4.1 mEq/L Renal tubular epithelial cells 1 - 3 /HPF

Cl 104 mEq/L Creatinine 38.64 mg/dL

CH50: 50% hemolytic unit of complement, ds-DNA: double stranded deoxyribonucleic acid, RNP: ribonucleoprotein, CLEIA: chemiluminescent 

enzyme immunoassay, DRVVT: diluted Russell’s viper venom time, CL-β2 GPI: cardiolipin-β2 glycoprotein I complex, SS-A/Ro: Sjögren syn-

drome-A/Ro

SLE, we performed a skin biopsy of the brownish round

rash on the patient’s left cheek. Hematoxylin-eosin staining

revealed hyperkeratosis and keratotic plugs (Fig. 2B). There

were also dermal-epidermal junction deposits of IgG, IgA,

IgM, C3c, and C1q according to immunofluorescence stain-

ing. The results of the lupus band test were positive. These

findings were compatible with those of chronic rash associ-

ated with SLE.

On the 10th day, cyclosporin 100 mg/day was started. The

patient then became generally well, and prednisolone dose

was reduced to 40 mg/day on the 17th day, although the

gallbladder condition was not obviously improved on ultra-

sonography on the 27th day. On the 28th day, however, she

developed uroseptic shock. The cyclosporin and hydroxy-

chloroquine were stopped, and only the prednisolone was

continued. Once the septic shock was controlled, hydroxy-

chloroquine 200 mg/day was started, and the prednisolone

was reduced to 35 mg/day on the 51st day. At the same

time, cyclosporin 100 mg/day was switched to azathioprine

25 mg/day because vasculitis is considered the most com-

mon pathogenesis of SLE-associated AAC and because

azathioprine has been recommended for the treatment of

some vasculitises, such as primary small- and medium-

vessel vasculitis and aortitis syndrome (32, 41, 42). On the

64th day, the azathioprine was increased to 50 mg/day, and

the prednisolone was reduced to 30 mg/day. The patient be-

came generally well again, and the 2.5 mg/day prednisolone

was reduced every week from that day.

On the 82nd day, abdominal ultrasonography was per-

formed again, and an improvement in the swelling and ten-

sion was seen in the patient’s gallbladder (Fig. 3). The pred-

nisolone was reduced to 20 mg/day on the 92nd day, and

the patient was transferred to a hospital near her home for

rehabilitation on the 97th day.

Discussion

In our patient’s case, abdominal ultrasonography and

contrast-enhanced CT showed a swollen and tense gallblad-

der with gross thickening of the wall but without gallstones.

When she arrived at our hospital, she had a fever with pan-

cytopenia. Two sets of blood cultures were negative, but in-

fection was not completely denied. Antibiotic therapy was

conducted with ceftriaxone 2 g/day for 5 days followed by

cefoperazone 1.5 g/day for 2 days. The patient’s response to

antibiotic therapy was poor, and her body temperature rose

to 37.7℃. She was diagnosed with SLE based on the 1997

ACR revised criteria (39). SLE-associated AAC was sus-
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Figure　3.　The clinical course of the patient, a 69-year-old Japanese woman. Abdominal ultrasonog-
raphy showed the thickening of the gallbladder wall and the swelling and tension of the gallbladder. 
Because SLE-associated AAC was suspected, antibiotics were stopped, and the PSL dose was in-
creased to 50 mg/day. HCQ 200 mg/day and CyA 100 mg/day were added, and the patient’s general 
condition improved. After that, however, uroseptic shock occurred, and PSL alone was continued. 
After the septic shock was controlled, HCQ was started again, and the CyA was switched to AZA 25 
mg/day. After the therapy, her general condition became good again, and the ALP and CRP values 
improved. The AZA dose was increased to 50 mg/day, and the PSL dose was reduced to 25 mg/day. 
After the introduction of azathioprine, the swelling and tension of the gallbladder also improved. 
ALP: alkaline phosphatase, AZA: azathioprine, CPZ: cefoperazone, CRP: C-reactive protein, CTRX: 
ceftriaxone, CyA: cyclosporin A, div: drip intravenous injection, HCQ: hydroxychloroquine, HDC: 
hydrocortisone, MZB: mizoribine, PSL: prednisolone, SBT: sulbactam

pected. Antibiotic therapy was stopped, and prednisolone

was increased to 50 mg/day after hydrocortisone 100 mg

was administered via intravenous drip infusion. Corticoster-

oid therapy was continued with some immunosuppressive

agents. After the introduction of azathioprine, improvement

of the swelling and tension in her gallbladder was observed.

As a differential diagnosis of SLE-associated AAC, we

considered ceftriaxone-associated cholecystitis. Ceftriaxone

is excreted mainly in the urine, but part of the antibiotic is

eliminated by the bile ducts (43). Ceftriaxone forms a

ceftriaxone-calcium complex, which forms sludge in the

gallbladder (44). This sludge sometimes causes cholecysti-

tis (40), but the cholecystitis rapidly disappears after the dis-

continuation of the antibiotic (45). In our patient’s case,

ceftriaxone was used for five days. Before the ceftriaxone

was introduced, however, the gallbladder had already been

revealed by MRI at a previous hospital to be swollen and

tense. Therefore, ceftriaxone did not seem to be the main

cause of the cholecystitis in this case. In addition to the di-

agnosis of SLE, the patient’s response to the antibiotic ther-

apy was poor, while her response to the corticosteroid ther-

apy was effective. In light of these findings, the cholecystitis

in her case was finally diagnosed as SLE-associated AAC.

Several possible pathogeneses of SLE-associated AAC

have been reported, including vasculitis, serositis, and MI-

VOD (10, 30-33). Antiphospholipid syndrome has also been

reported as a possible pathogenesis of AAC (14). Among

these pathogeneses, vasculitis is considered the most com-

mon pathogenesis of SLE-associated AAC (32). In our pa-

tient’s case, laboratory tests revealed anti-cardiolipin-β2 gly-

coprotein I complex antibody �1.2 IU/mL and anti-

cardiolipin IgG antibody �8 IU/mL, showing anti-

phospholipid antibody negativity. On contrast-enhanced CT,

ischemia of the intestine was not detected. Therefore, an-

tiphospholipid syndrome and MIVOD did not seem to be

the pathogenesis of AAC in the present case.

Histologically, the gallbladder lacks serosa in the surface

attached to the liver (46). In our patient’s case, however,

thickening of the gallbladder wall was also seen at the sur-

face where there was no serosa on ultrasonography. For this

reason, serositis was not actively considered. Based on these

findings, vasculitis was deemed the most likely pathogenesis



Intern Med 58: 2879-2885, 2019 DOI: 10.2169/internalmedicine.2820-19

2884

Table　3.　Past Reports of SLE-associated AAC Conservatively Treated with Corticosteroid.

Cases

(Reference)

Number of 

patients
Age Sex

Other collagen diseases 

complicated with SLE

Drugs combined 

with corticosteroids

Outcomes 

(number of patients)

Case 1 (34) 1 39 F SjS None Success

Case 2 (47) 1 10 M Not mentioned CTRX, MTZ Cholecystectomy

Case 3 (35) 1 30 F None AZA, MMF Success

Case 4 (36) 1 70 F Not mentioned CPA Success

Case 5 (37) 1 32 F Not mentioned None Success

Cases 6-17 (38) 12 34.7±11.0 F Not mentioned MFLX Success (11), 

Cholecystectomy (1)

Our case 2019 1 69 F RA HCQ, CyA, AZA Success

AAC: acute acalculous cholecystitis, SLE: systemic lupus erythematosus, F: female, M: male, SjS: Sjögren’s syndrome, RA: rheumatoid ar-

thritis, CTRX: ceftriaxone, MTZ: metronidazole, AZA: azathioprine, MMF: mycophenolate mofetil, CPA: cyclophosphamide, MFLX: 

moxifloxacin, HCQ: hydroxychloroquine, CyA: cyclosporin A

of the AAC in our patient’s case.

Concerning the treatment, conservative therapy alone was

conducted using a corticosteroid with immunosuppressive

agents in this case. Generally, three prevailing therapies are

considered for AAC: cholecystectomy, laparoscopic chole-

cystectomy, and percutaneous cholecystostomy (1, 28). For

SLE-associated AAC, corticosteroid therapy was success-

fully used in some reports as a conservative therapy (34-38).

In previous reports of SLE-associated AAC conservatively

treated with corticosteroids, antibiotics or immunosuppres-

sive agents were used in combination with corticosteroids.

(Table 3) (34-38, 47). Among 13 previously reported cases

treated with corticosteroid combined with antibiotics, 2

failed the treatment and required subsequent cholecystec-

tomy (38, 47). In other reports, however, two cases were

treated successfully with corticosteroid combined with im-

munosuppressive agents (35, 36). In our patient’s case,

cholecystectomy was also considered, but conservative ther-

apy alone was ultimately selected, partly because her clinical

and laboratory findings of AAC were not serious enough to

warrant immediate surgical intervention, and partly because

her poor general condition made her ineligible for surgery.

After the introduction of azathioprine, the swelling and ten-

sion of the patient’s gallbladder improved. If vasculitis was

indeed the cause of the AAC in the present case, the

azathioprine may have helped ameliorate this underlying

condition.

In conclusion, this was a case of the successful treatment

of SLE-associated AAC with a corticosteroid combined with

azathioprine. AAC has high mortality and is difficult to di-

agnose because of its nonspecific clinical and laboratory

findings. It is important to consider AAC as a possible com-

plication of SLE. As a treatment, corticosteroid with

azathioprine might be beneficial, especially when the pa-

tient’s general condition is not good and when the clinical

and laboratory findings of AAC are not very serious.

The authors state that they have no Conflict of Interest (COI).
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