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Vancomycin Treatment for Pneumobilia 
in Clostridioides difficile Infection: A Case Analysis

	 ABCDEFG  1	 Christos Vallilas
	 ABD  1	 Alexandros Avdis
	 BCDEF  1	 Olympia Alexandri
	 CDEF  1	 Georgia Philippa
	 CDE  1	 Konstantinos Cardamakis
	 BD  2	 Penelope Lambropoulou
	 ABCDEF  1	 Aikaterini Touliatou

	 Corresponding Author:	 Christos Vallilas, e-mail: chris-vallilas@hotmail.com
	 Financial support: 	 None declared
	 Conflict of interest:	 None declared

	 Patient:	 Male, 20-year-old
	 Final Diagnosis:	 Pneumobilia
	 Symptoms:	 Diarrhea
	 Clinical Procedure:	 —
	 Specialty:	 Infectious Diseases

	 Objective:	 Unusual clinical course
	 Background:	 Pneumobilia is the presence of air within the biliary tree. It is a relatively rare condition, usually caused by an 

abnormal communication between the biliary system and the gastrointestinal tract, or by infection from gas-
forming bacteria. Antibiotic agents such as fluoroquinolones have many adverse effects, including Clostridioides 
difficile infection manifesting as colitis. Metronidazole has been used in the past and vancomycin and fidax-
omicin can have good therapeutic results.

	 Case Report:	 A 20-year-old man presented to Gennimatas General Hospital in Athens, Greece due to multiple episodes of 
diarrhea. He had received a 7-day treatment of oral levofloxacin, a common antibiotic treatment often used to 
treat Clostridioides difficile infection, until 10 days before presentation to our hospital as an outpatient treat-
ment for mild pneumonia. Blood test revealed neutropenia and thrombocytopenia, and biochemical tests re-
vealed hypokalemia and elevated inflammation markers. A CT scan of the abdomen showed pneumobilia. Blood 
and urine cultures were sterile, whereas Clostridioides difficile toxins A+ and B+ were detected in stool culture. 
Treatment with oral vancomycin had excellent results. The patient improved clinically and remained afebrile, 
with cessation of diarrhea, correction of electrolytic disorders, and disappearance of pneumobilia on a repeat 
CT scan after 1 week.

	 Conclusions:	 Pneumobilia caused by Clostridioides difficile infection was effectively treated with orally administered vanco-
mycin, which cured our patient’s diarrhea and pneumobilia.
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Introduction

Pneumobilia is defined as the presence of air in the biliary sys-
tem. It can be detected on abdominal ultrasound, computed 
tomography (CT) or magnetic resonance imaging (MRI). It is a 
rare condition. Pneumobilia indicates an underlying pathological 
condition or a previous medical procedure. Procedures such as 
endoscopic retrograde cholangiopancreatography (ERCP), bili-
ary stenting, or surgical biliary reconstruction can introduce air 
into the biliary system. Infections like emphysematous chole-
cystitis, caused by gas-forming bacteria (eg, Clostridium perfrin-
gens), can lead to pneumobilia. Obstruction of the bile ducts 
(eg, by a tumor or gallstone) can occasionally cause air to be 
trapped in the biliary tree. Dysfunction or abnormal relaxation 
of the sphincter of Oddi (the muscle controlling the flow of di-
gestive juices through the bile and pancreatic ducts) can allow 
intestinal air to enter the biliary system [1,2].

Case Report

A 20-year-old man presented to Gennimatas General Hospital 
in Athens Greece due to multiple episodes of diarrhea starting 
1 week before presentation at our hospital. He had a medical 
history of suffocation 3 years ago, being bedridden afterwards 
and fed through a feeding tube, receiving sachet esomeprazole 
10 mg ×1 and lacosamide tablets 50 mg ×2. A year ago, he suf-
fered obstructive ileus, which was surgically treated. Fifteen 
days before presentation, he was diagnosed with lung infec-
tion, for which he received oral levofloxacin.

Upon admission, he had axillary temperature 38.3°C, blood 
pressure 100/60 mmHg, heart rate 95 bpm, oxygen saturation 
95% on ambient air, and respiratory rate 20 breaths per min-
ute. Lung auscultation was normal on both lungs.

Routine laboratory blood results showed neutropenia, throm-
bocytopenia, low potassium serum levels, and elevated 

inflammation markers (Table 1). The neutropenia and throm-
bocytopenia were attributed to lacosamide, which gradually 
was substituted with sodium valproate. The hypokalemia was 
caused by diarrhea. A CT scan of the abdomen demonstrated 
colitis and pneumobilia (Figure 1A-1C).

The patient was first treated as having neutropenic fever 
with IV piperacillin/tazobactam and vancomycin. Multiple 
blood cultures were sterile, and a urine culture was negative. 
Clostridioides difficile toxins A+ and B+ were detected in stool 
culture. As soon as Clostridioides difficile infection was con-
firmed, the intravenous antibiotics and esomeprazole were 
stopped and treatment with oral vancomycin 125 mg 4 times 
every day was started. Watery stools gradually reduced and 
inflammatory markers subsided. The patient remained afe-
brile, with normal blood pressure. A week later he underwent 
a second CT scan of the abdomen, which showed normal liv-
er without pneumobilia (Figure 2A, 2B).

Discussion

This is a medical case that combines diarrhea with pancyto-
penia in a patient with epilepsy, long-term bed rest, and re-
cent antibiotic intake. Computed tomography results direct-
ed the attending physicians to investigate the presence of air 
in the biliary system. The rapid detection of Clostridioides dif-
ficile in stool and the immediate initiation of treatment with 
oral vancomycin resulted in reduction of diarrhea. The ab-
sence of other predisposing factors that potentially could in-
duce pneumobilia and the disappearance of the air in the bili-
ary tree on the second CT scan, after the successful treatment 
of the Clostridioides difficile infection, suggested that the lat-
ter was the cause of the pneumobilia.

Clostridioides difficile is a gram-positive, anaerobic, spore-form-
ing, toxin-producing bacterium. It grows best at 37°C and is 
transmitted via the fecal-oral route. There are 2 forms of the 

Day 0 Day 1 Day 7 Exit Normal ranges

WBC 1.0 6680 5800 5800 4.0-10.0×103/μL

Neut 1.0 5460 3700 3800 2.0-8.0×103/μL

Ht 43.1% 34.7% 33.7% 33.3% 40-50%

Plts 135 000 78 000 68 000 63 000 140-440×103/μL

Na 134 146 145 144 135-144 mEq/L

K 2.9 3.7 4.5 3.9 3.2-4.8 mEq/L

CRP 75 97 7.5 4.5 0-5 mg/L

Table 1. Blood and biochemical tests at specific times of hospitalization.

Day 0 – admission date; Day 1 – start of vancomycin treatment; Day 7 – 2nd CT performed.
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A C

B Figures 1. �(A-C) Day 0. Arrows show pneumobilia-air within the 
biliary system.

Figures 2. �(A, B) Normal liver on day 7. Arrows show a normal biliary tree without pneumobilia.

A B

organism: a dormant spore form that is resistant to medication, 
and a vegetative form that can produce toxins and is suscepti-
ble to activity of some medications [3]. Diagnosis is based on a 
positive GDH antigen test and detection of toxin A and/or toxin 
B. In indeterminant cases, NAAT can be also performed. C diffi-
cile infections are one of the most common nosocomial (hos-
pital-acquired) infections. There are around 450 000 people in-
fected by C. difficile annually in the United States, with 14 000 
associated deaths due to CDI. They are easily transmitted be-
tween patients from healthcare and community reservoirs, caus-
ing a considerable increase in morbidity and mortality in adult 
hospital patients. Clinical symptoms vary from asymptomatic 
carriage or mild diarrhea to severe conditions such as pseudo-
membranous colitis and toxic megacolon with septic shock [4,5].
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Conclusions

Pneumobilia caused by Clostridioides difficile infection was 
treated with orally administered vancomycin, which cured 
the patient’s diarrhea and pneumobilia. This clinical case de-
tails a rare complication of a common infection. More cas-
es and studies are needed for a better understanding of the 
possible association between Clostridioides difficile infection 
and pneumobilia.
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