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Background A 54-year-old female with a medical history of recurrent anal squamous cell carcinoma treated 
by abdominoperineal resection develops Bifidobacterium breve bacteremia after an ileal conduit 
formation complicated by enteric leak.

Summary Bifidobacterium bacteria is a Gram-positive, nonmotile, branched anaerobic bacteria that is found 
in the gastrointestinal tract. More recently, it has commonly been used in over the counter probiotic 
therapies and is a rare cause of anaerobic bacteremia. Our case is a 54-year-old female with recurrent 
anal squamous cell carcinoma treated with abdominoperineal resection, complicated by radiation 
cystitis and treated with elective urinary diversion via ileal conduit formation. This was followed by 
enteric leak secondary to missed enterotomy, for which she required further surgical intervention. The 
patient’s hospital course was further complicated by Bifidobacterium bacteremia. She had no history 
of probiotic use prior to surgical intervention, and the source of her bacteremia was thus likely due to 
translocation of bacteria across an impaired gastrointestinal tract barrier or via gross leakage of enteric 
matter in the setting of missed enterotomy. The patient’s clinical condition improved, and cultures 
became negative after source control was achieved and broad-spectrum antibiotics were utilized.

Conclusion Bifidobacterium bacteria are a rare cause of bacteremia. The majority of patients who develop 
bacteremia are less than six weeks of age or greater than 65 years old, and most had gastrointestinal 
pathology or were immunocompromised. The suspected etiology of these cases of blood stream 
infection involves bacterial translocation from the gastrointestinal tract resulting in bacteremia. 
The patient described in this case report matches these characteristics, as she was diagnosed with 
malignancy and had gross gastrointestinal contamination of her peritoneal cavity. Fortunately, most 
patients with Bifidobacterium bacteremia recover from their infections. Antibiotics are the main stay 
of treatment, and a common broad-spectrum regimen was empirically used in this case.
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Case Description
Our patient is a 54-year-old female with a past medical 
history of diabetes, hypertension, heart failure with pre-
served ejection fraction, and anal squamous cell carcino-
ma status post excision and chemoradiation over 20 years 
prior to presentation. She presented with perineal recur-
rence 18 months prior to admission and subsequently 
underwent laparoscopic abdominal perineal resection, 
posterior vaginectomy, small bowel resection, and end 
colostomy with a right gracilis rotational flap. Her ini-
tial postoperative course was complicated by flap wound 
dehiscence. Following initial chemoradiation over 20 years 
before presentation, she had persistent urinary discomfort 
and incontinence secondary to radiation cystitis. Due to 
refractory symptoms despite cystoscopy and Botox injec-
tions, she elected to undergo urinary diversion by means 
of cystectomy and ileal conduit formation. The procedure 
was complicated by dense adhesions and previous pelvic 
radiation. During the operation, a serosal injury to the ter-
minal ileum was repaired, and a segment of small bowel 
was resected due to concern for tissue viability.  Cystecto-
my was abandoned as the total cystectomy was difficult to 
perform. On postoperative day six, her condition deterio-
rated. She developed respiratory distress, and output in the 
abdominal surgical drain had a change in character which 
appeared to be succus. Due to concern for an anastomot-
ic leak, broad spectrum antibiotics were initiated, and she 
was urgently taken for an exploratory laparotomy. Large 
volume of succus was encountered in the abdomen, and an 
enterotomy was discovered within a matted loop of small 
bowel, deep in the pelvis. The area was resected, and an end 
ileostomy was matured. The patient was extubated on post-
operative day 2, and vasopressors were weaned. Although 
diagnosed with a contained urine leak, as her abdominal 
drain had high volume output with elevated creatinine lev-
els, she progressed appropriately. Blood cultures proceeded 
to grow Bifidobacterium breve. She remained on broad 
spectrum antibiotic coverage with Vancomycin and Zosyn. 
Postoperative day 7 coverage was narrowed to only Zosyn, 
and she was transferred out of the surgical intensive care 
unit postoperative day 9. Antibiotics were completed post 
op day 12. Postoperative day 14 she became febrile, and 
broad-spectrum coverage was restarted. Repeat cultures 
were only positive for Candida albicans in her urine. Infec-
tious disease was consulted, and she is completing a three-
week course of Zosyn and a 10-day course of fluconazole.

Discussion
Bifidobacterium species are common flora of the human 
gastrointestinal tract, genitourinary tract, and vagina.  
Despite comprising 80% of a breastfeeding infant’s micro-
biome, and 6 to 8 % of an adult’s fecal flora, Bifidobac-
terium species represent an unlikely cause of bacteremia, 
accounting for less than 1 to 3% of positive anaerobic 
blood cultures.1-10 Only 22 cases of Bifidobacterium bacte-
remia have been reported as of 2015.10 

Bifidobacterium, an anaerobic Gram-positive rod, is most 
commonly known for its use as a probiotic and is fre-
quently given to preterm low birth weight infants to pre-
vent necrotizing enterocolitis (NEC). A 2011 double blind 
randomized control trial evaluating Lactobacillus casei and 
Bifidobacterium breve found that probiotic administration 
reduced the occurrence of NEC.2  Interestingly, therapy 
with a regime including Bifidobacterium breve was shown 
to decrease the rates of enterocolitis, pneumonia, and bac-
teremia in patients with systemic inflammatory response 
syndrome.7 A meta-analysis of seventeen studies evaluat-
ing probiotic’s effect on the intestinal mucosal barrier in 
patients undergoing surgery for colorectal cancer found 
that probiotics significantly decreased bacterial transloca-
tion. The Bifidobacterium to Escherichia ratio, a marker 
of intestinal flora balance, was significantly improved in 
patients taking probiotics as well.4

In the pediatric age group, probiotic use is often present 
in patients who develop Bifidobacterium bacteremia. Of 
the 21 patients reviewed by Weber et al., 7 were pediatric 
patients, all of whom received probiotics.10 A case review 
of a 2 year old who developed Bifidobacterium breve sep-
sis in the setting of probiotic supplementation while being 
treated for high-risk acute lymphoblastic leukemia con-
cluded that current literature is not sufficient to recom-
mend empiric probiotic use in pediatric patients receiving 
chemotherapy.1

It is known that colorectal surgery alters the patients gut 
microbiome through iatrogenic factors such as perioper-
ative manipulation, bowel cleanse, antibiotics, and alter-
ations in nutrition.8 In fact, a randomized controlled trial 
found significantly decreased numbers of Bifidobacterium 
and total Lactobacillus species in patients who had under-
gone a mechanical bowel prep compared to patients who 
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had not.9 A trial investigating intestinal microbiome dif-
ferences in colorectal cancer patient before they began 
preoperative preparation the day before surgery and post 
operatively again re-demonstrated a significant decrease in 
obligate anaerobes including Bifidobacterium and found 
an increase in facultative anaerobes. Five of the six surgi-
cal site infections in that study consisted of species whose  
counts were increased after surgery, with the one exception 
being a deep polymicrobial infection.6 Bifidobacterium, a 
species that is most commonly decreased in number after 
major abdominal operations, makes our patient’s source of 
infection even more unusual.

Despite the benefits outlined above, Bifidobacterium spe-
cies represent a rare cause of bacteremia. The isolate in this 
patient remains even rarer, with Bifidobacterium breve 
representing 13 to 19% of all Bifidobacterium bacteremia 
cases.3,10 The prototypical patient afflicted by bacteremia 
with Bifidobacterium species, as outlined by Esaiassen et 
al., is a person of extremes of age, who is immunocompro-
mised, with an impaired gastrointestinal barrier. A report 
evaluating 15 cases of Bifidobacterium sepsis, found that 
10 of these patients had gastrointestinal diseases, ranging 
from metastatic colon cancer to cholecystitis, of which 
nine had impairment of the intestinal barrier. The patient 
in this case falls directly into 2 out of 3 of these character-
istics, and the source of her bacteremia is most likely due 
to translocation of the bacteria across her impaired intes-
tinal barrier. In a review of 21 cases, probiotic use was not 
recorded or unknown in the 15 adult patients with Bifido-
bacterium bacteremia, compared to 100% of the pediatric 
patients. This patient once again fits the outlined mold, 
as she denied any recent probiotic use, or consumption 
of active live culture-containing foods, such as yogurt or 
cheese.10

Bifidobacterium was found to have low MICs to Vanco-
mycin and Zosyn. The majority were susceptible to clin-
damycin as well. In general, these bacteria were resistant to 
fluoroquinolones.3 A 2005 study investigating 50 strains of 
8 species of Bifidobacterium found them to be susceptible 
to b-Lactams, glycopeptides, and erythromycin. There was 
no resistance found to penicillin G, amoxicillin, amoxicil-
lin/clavulanic acid, ticarcillin, piperacillin, cefotaxime and 
imipenem. In general, there were high resistance rates to 
metronidazole and aminoglycosides. Of note Bifidobac-
terium breve was found to be more resistant than other 
Bifidobacterium species.5 Her clinical improvement can be 
attributed to appropriate use of empiric antibiotic use and 
obtaining efficient source control.

Conclusion
Bifidobacterium bacteria, a normal flora of the GI tract, 
is a rare cause of anaerobic gram-positive bacteremia. A 
common probiotic, it is frequently prescribed in prema-
ture pediatric population and cancer patients, who are 
often exposed before becoming bacteremic. Probiotic use 
was not noted to be associated in reviewed cases of bactere-
mia in adult patients. Instead, the bacteremia is believed to 
be a result of translocation of bacteria across an impaired 
gastrointestinal tract barrier in immunocompromised and 
post abdominal surgical patients.

Lessons Learned
Bacteremia with rare or unexpected bacteria species must 
always remain in the differential diagnosis of a septic 
patient. This is especially true in immunocompromised 
patients with impairment of natural barriers of defense. 
This case underscores the importance of source control and 
early use of broad-spectrum antibiotics.
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