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ABSTRACT

We report the case of a 77-year-old-man with a history of type 2 diabetes mellitus who underwent endoscopic retrograde 

cholangiopancreatography (ERCP) because of a gallstone in the common bile duct. Thirty-six hours after the procedure, the patient developed 

persistent fever and epigastric pain associated with de novo jaundice. Massive haemolysis (with exuberant spherocytosis) occurred and 

patient died in 3 hours. Clostridium perfringens was isolated in the blood cultures. Massive haemolysis associated with C. perfringens has a high 

mortality rate. Management involves a high index of suspicion after gastrointestinal procedures like ERCP, surgical consultation, antibiotic 

therapy, transfusion of red cell concentrates and, potentially, hyperbaric oxygen therapy.

 

LEARNING POINTS

• Endoscopic retrograde cholangiopancreatography (ERCP) can be complicated by Clostridium perfringens bacteraemia with devastating 

consequences.

• C. perfringens infection should be suspected in an icteric, febrile patient with abdominal pain, especially if intravascular haemolysis is 

present.

• Management of intravascular haemolysis and inflammation in a patient following ERCP should be multidisciplinary, involving surgery 

when needed and potentially hyperbaric oxygen therapy; penicillin or penicillin-derived antibiotics associated with clindamycin or 

metronidazole are the mainstays of antibiotic therapy.
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CASE DESCRIPTION

A 77-year-old man with a history of type 2 diabetes mellitus was brought to our emergency department because of polydipsia and polyuria 

for the previous 2 months. He had decompensated diabetes mellitus, with a haemoglobin A1c of 12.2%, but did not meet the criteria for 

a hyperglycaemic hyperosmolar state or diabetic ketoacidosis. Investigation was remarkable for an elevated gamma-glutamyltransferase 

(684 U/l; normal (N) <64), alkaline phosphatase (472 U/l; N<150), aspartate transaminase (74 U/l; N<34) and alanine transaminase (102 

U/l; N<55), with normal total bilirubin. Initial blood cultures were negative. An initial abdominal CT scan showed multiple pancreatic cystic 

lesions, judged to be benign with endoscopic ultrasound, which, however, identified a gallstone in the common bile duct (image not available). 
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Figure 1. Endoscopic retrograde cholangiopancreatography showing an occlusion 

cholangiogram without evidence of gallstones

Following this, endoscopic retrograde cholangiopancreatography (ERCP) was performed and only found biliary sludge (Fig. 1). 

The patient did not receive pre-procedure antibiotics. Twelve hours after the procedure, the patient was asymptomatic but the biochemistry 

showed de novo elevations of total bilirubin (3.3 mg/dl, N<1.2, with predominant direct bilirubin fraction), C-reactive protein (102 mg/l, N<5) 

and leucocyte count (17.56×103/µl), with normal pancreatic amylase (36 U/l, N<53). After 24 hours, the patient was icteric and developed 

a persistent fever and epigastric pain. Despite the initiation of piperacillin-tazobactam, the patient rapidly evolved to cardiorespiratory 

collapse and death in 3 hours. The clinical conditions did not allow a CT scan to be carried out. Blood biochemical analysis was not possible 

as there was no clot formation and no serum separation after centrifugation. The complete blood count showed an acute reduction in 

haemoglobin concentration (from 12.8 g/dl to 9.8 g/dl in 24 hours), with a mean corpuscular haemoglobin increase from 31 pg to 35.3 pg, 

reticulocytosis of 11% and increasing leucocytosis (39.83×103/µl) with neutrophil left shift. Haematocrit also abruptly reduced (from 37% 

to 27% and during cardiopulmonary resuscitation to less than 15%). The blood smear showed exuberant spherocytosis and other alterations 

typical for haemolysis and leucocyte alterations typical for sepsis (Fig. 2). 

Figure 2. Blood smear microscopy (May-Grunwald-Giemsa staining, 

magnification 500×). A: spherocytes; B: stomatocytes; C: polychromatic 

erythrocytes; D: dehaemoglobinized ghost cells; E: metamyelocyte; F: band 

neutrophil; G: vacuolated neutrophil
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Clostridium perfringens was isolated in the blood cultures. An autopsy was not performed. 

DISCUSSION

ERCP is commonly employed to evaluate and treat pancreatic and biliary tract disease [1]. ERCP-related complications occur in up to 7% 

of patients, and mortality is estimated to be around 0.3% [1]. Septic complications are usually due to enteric bacteria [1]. Current guidelines 

suggest a benefit of pre-ERCP antibiotics only in those patients with known or suspected biliary obstruction in which complete drainage may 

not be achieved [1]. 

C. perfringens is an anaerobic, gram-positive, rod-shaped bacterium that is part of the normal gastrointestinal microbiome [2]. It can become 

pathogenic if it gains access to the bloodstream. Normally, bacteria become bloodborne through mucosal damage [2]. This damage can result 

from intestinal neoplasia, chemotherapy-induced mucositis or instrumental or surgical procedures that disrupt the mucosal barrier (as seen 

in ERCP) [2]. There are only two case reports on PubMed describing C. perfringens infection after ERCP [1]. 

Bacteriaemia due to C. perfringens is rare (1% of all positive blood cultures) [3] but is associated with fatal outcomes, especially when massive 

haemolysis occurs (associated with a mortality rate of 70–100%) [3], as seen in our case. Massive haemolysis in C. perfringens infection is 

triggered by bacterial toxins that can disrupt the erythrocyte cell membrane due to phospholipase C activity, causing morphological changes 

(spherocytes) and haemolysis [4]. As C. perfringens has a doubling time of only around 7 minutes, this bacterium can produce toxins very 

rapidly and contribute to the patient’s rapid deterioration [4]. Due to the catastrophic clinical picture often encountered with these cases, 

a correct diagnosis can be difficult to obtain. When facing an icteric, febrile patient with abdominal pain, there must be a high index of 

suspicion for this infectious agent. Apart from clinical clues such as the presence of risk factors (old age, diabetes, immunosuppression, 

abdominal instrumentation) [5], the laboratory test results are paramount in confirming C. perfringens infection. Specific clues include: acute 

haemoglobin reduction, with evidence of intravascular haemolysis (low haptoglobin levels, haemoglobinuria, haemolyzed blood samples), 

a peripheral blood smear with spherocytes but no schistocytes, and a negative Coombs test [4]. Other non-specific findings include those 

associated with bacterial sepsis (a granulocyte left shift, toxic granulation, Döhle bodies and cytoplasmatic vacuoles) and its complications 

(schistocytes if disseminated intravascular coagulation develops) [3]. A definite diagnosis depends on blood or tissue cultures. Treatment 

should be started as soon as possible as the median time from admission to death in these patients is 9.7 hours [5]. Surgical identification and 

removal or drainage of the focus of infection should carried out as it is associated with increasing survival [5]. Antibiotic therapy should be 

started as soon as possible and should include a penicillin or penicillin-derived antibiotic associated with clindamycin or metronidazole as 

the last two have activity against Clostridium toxins, inhibiting their synthesis [5]. Massive transfusion may be necessary [5]. Some authors also 

propose hyperbaric oxygen therapy, but the evidence is not strong, as few patients have been submitted to this treatment [4].
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