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Abstract

Lactobacillus species have been uncommonly reported to cause
clinically significant infections in both immunocompetent and im-
munocompromised hosts. Lactobacillus bacteremia of renal origin
remains a rare clinical entity. We describe a case of pyelonephritis
and bacteremia from Lactobacillus acidophilus. To our knowledge,
this is only the fourth reported case of pyelonephritis caused by
Lactobacillus. We report the case of a 63 year old African American
female who had a history of right sided nephrolithiasis and hydro-
nephrosis with recent right ureteral stent placement. She was ad-
mitted with pyelonephritis and the ureteral stent was subsequently
removed. A new right ureteral mass was discovered at the time of
stent removal and biopsy revealed high grade urothelial carcinoma.
Blood and urine cultures grew Lactobacillus acidophilus. Antibi-
otic therapy was directed according to susceptibility pattern. Lacto-
bacillus should be considered as a pathogen when it is isolated (in
the appropriate clinical setting) from at least two blood cultures or
in one blood culture along with another source especially when the
host has one or more predisposing conditions. Lactobacillus spe-
cies are associated with unusual antimicrobial susceptibility pat-
terns. Lactobacillus should be a suspected pathogen in patients with
bacteremia due to gram-positive rods whose condition does not im-
prove with vancomycin therapy.

Keywords: Lactobacillus; Pyelonephritis; Bacteremia

Manuscript accepted for publication March 13, 2012

“Division of Infectious Diseases, Dept. of Internal Medicine, Howard
University Hospital, Washington DC, USA

"Division of Infectious Diseases, Department of Internal Medicine,
University of Illinois College of Medicine at Peoria, 530 NE Glen Oak
Avenue, Peoria, IL 61637, USA

“Dept. of Internal Medicine, Howard University Hospital, Washington
DC, USA

dCorresponding author: Samad Rasul. Email: srasul@howard.edu

doi:10.4021/jmc638e

Introduction

Lactobacillus species are commonly known to colonize the
oropharynx, gastrointestinal tract, and female genitourinary
tract [1], but they are not part of the normal skin flora [1, 2].
They are also found in dairy products, certain fruits and veg-
etables and are employed as probiotics and in manufactur-
ing fermented foods [2-4]. They have been reported, albeit
uncommonly, as a cause of clinically significant infections
in both immunocompetent and immunocompromised hosts
[2]. They are microaerophilic, non-motile and non-spore
forming, gram-positive rods which are catalase and oxidase
negative [1, 2]. Lactobacillus species are rarely pathogenic
in humans but have been identified in a variety of infections
including dental caries, infective endocarditis, vascular graft
infections, urinary tract infections, meningitis, chorioamnio-
nitis, endometritis, liver abscess, splenic abscess and bacte-
remia [5].

Risk factors for developing Lactobacillus infections in-
clude neutropenia, broad-spectrum antibiotics, immunosup-
pressive conditions, acquired immunodeficiency syndrome,
malignancy, transplant, selective bowel decontamination and
invasive abdominal or respiratory procedures [1, 2, 5]. In-
fections caused by Lactobacillus may be underreported in
the medical literature because of the failure or reluctance to
recognize it as a true pathogen [1]. Polymicrobial or mixed
infections have been reported in 39% to 87% with strepto-
cocci, anaerobes, Candida species, enterococci and gram
negative bacilli as frequent co-infecting pathogens [5, 6].
Patients with lactobacillemia diagnosed within 48 hours of
admission are more likely to have polymicrobial bacteremia
than patients with nosocomial lactobacillemia [5]. We de-
scribe a rare case of pyelonephritis caused by Lactobacillus
acidophilus in a female patient subsequently diagnosed with
high grade urothelial carcinoma.

Case Report

A 63 year old, African American female presented with fever
and right flank pain radiating to her right groin. She first felt
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Figure 1. Blood cultures grew non-branching, microaero-
philic, non-motile and non-spore forming gram positive bacilli
identified as Lactobacillus acidophilus.

these symptoms three days prior to presentation with gradual
worsening. Her pain was aggravated by movement and was
associated with urinary urgency, rigors and nausea. She no-
ticed that her urine was foul-smelling and appeared cloudy.
Her past medical history was significant for uterine cancer
status post total abdominal hysterectomy and a remote his-
tory of cholecystectomy. She also had a history of severe
allergy to penicillin. Four months ago, she developed right-
sided obstructive urolithiasis with hydronephrosis requiring
placement of a right lower ureteral stent. She received a two
week course of levofloxacin after stent placement.

On admission she had a temperature of 38.2 °C, with
a pulse rate of 105 beats per minute and blood pressure of
134/68 mmHg. Physical examination revealed right flank
and costovertebral angle tenderness without signs of peri-
tonitis. Laboratory tests showed the following: leukocyte
count of 16,500 cells/ml (89.6% neutrophils, 12% bands)
and hemoglobin of 11.8 g/dl. Urinalysis revealed numerous
leukocytes, 5 to 9 red blood cells with a positive leukocyte
esterase reaction and was nitrite negative. Intravenous cipro-
floxacin was initiated empirically after obtaining blood cul-
tures. Computerized tomography scan of her abdomen and
pelvis revealed mild worsening of right hydronephrosis with
increased perinephric stranding. Renal flow studies were
consistent with right-sided hydronephrosis.

The following day, the patient underwent cystoscopic
removal of the right ureteral stent, which was found to have
visible calcifications. A new mass was discovered in the low-
er part of the ureter and was biopsied. A higher right ureteral
stent was placed to relieve current obstructive hydronephro-
sis. Urine culture revealed > 10° colony forming units/ml of
Lactobacillus species. Two blood cultures obtained initially
on admission subsequently grew gram positive bacilli later
identified as Lactobacillus acidophilus (Fig. 1). Intravenous
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clindamycin was added to ciprofloxacin. The patient’s con-
dition improved and she was discharged from the hospital
on clindamycin and ciprofloxacin with a follow-up appoint-
ment in the urology clinic. Preliminary blood cultures at the
time of discharge were negative, but one out of two blood
cultures was later noted to grow L. acidophilus. Tumor bi-
opsy results subsequently revealed high grade urothelial
carcinoma.

Discussion

Lactobacillus bacteremia of renal origin is rarely described
in the medical literature. In a review of 55 patients with Lac-
tobacillus bacteremia, only 6 patients had underlying urinary
tract infection as a clinical manifestation [2, 5]. Furthermore,
pyelonephritis from Lactobacillus is even more rarely re-
ported. We found only 3 reported cases of Lactobacillus bac-
teremia with pyelonephritis [7-9]. The first case described
pyelonephritis in a patient with nephrolithiasis, who under-
went nephrectomy and antibiotic treatment with subsequent
full recovery [7]. The second report described emphysema-
tous pyelonephritis in a diabetic patient with dialysis-depen-
dent end stage renal disease and also had a history of breast
cancer and liver cirrhosis. This patient was managed with
antibiotics and a nephrectomy was performed. However, the
patient died from sepsis and complications from multiple co-
morbidities [8]. A third report described pyelonephritis in a
female patient with a history of follicular lymphoma of the
breast and type 2 diabetes mellitus. She was found to have
hydronephrosis from a stone in the left distal ureter. She re-
sponded to antibiotic therapy and did not require surgical re-
moval of her left kidney [9].

Our patient had significant underlying risks for devel-
oping Lactobacillus bacteremia and pyelonephritis. Her re-
mote history of uterine cancer and subsequent diagnosis of
urothelial cancer rendered her immunocompromised. In ad-
dition, she had a history of obstructive hydronephrosis with
urological manipulation and placement of stent (foreign
device) four months prior to her admission. She received
antibiotics on a previous admission, conceivably another
risk factor for Lactobacillus sepsis. Since Lactobacillus is
a normal commensal bacterium of the urinary system, com-
promise to the integrity of the ureter could have placed her
at significant risk for bacteremia and sepsis. The combina-
tion of her clinical presentation of sepsis and pyelonephritis,
with three blood cultures and one urine culture positive for
Lactobacillus acidophilus (and lack of any other growth)
was our criteria for diagnosis of Lactobacillus bacteremia
rather than contamination of blood cultures from genitouri-
nary flora or transient mucosal tissue-based bacteremia. To
our knowledge, this is the first reported case of Lactobacil-
lus bacteremia and pyelonephritis in a patient with a pri-
mary urological malignancy.
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Lactobacillus species are associated with unusual an-
timicrobial susceptibility patterns and several investigators
have reported vancomycin resistance in Lactobacillus [4, 6,
10]. The frequent use of vancomycin in hospitalized patients
might explain this pathogenic feature of Lactobacillus in this
patient population [1]. Early literature recommends the use
of combination therapy with penicillin or another B-lactam
agent with an aminoglycoside for synergy [1, 2]. In view of
our patient’s severe allergy to penicillin, this approach was
not possible. A review of 85 cases of Lactobacillus bactere-
mia showed that antimicrobial susceptibility is species-de-
pendent [10]. All isolates had low minimum inhibitory con-
centrations (MICs) of imipenem, piperacillin-tazobactam,
erythromycin and clindamycin. MICs of vancomycin were
> 256 pg/mL for all species except Lactobacillus gasseri,
Lactobacillus jensenii and Lactobacillus acidophilus which
tend to have lower MICs [1, 5, 10]. Lactobacilli are vari-
ably resistant to the cephalosporins and quinolones, which
are therefore not recommended [10]. Most reports recom-
mend combination therapy based on susceptibility results,
especially for endocarditis and other deep-seated infections
[1, 5, 10].

Given the unusual and variable sensitivities, susceptibil-
ity testing is of utmost clinical importance [10]. Most au-
tomated systems do not identify Lactobacillus at a species
level [2, 3, 6]. This might jeopardize outcomes due to spe-
cies specific variations in antibiotic susceptibility. Molecu-
lar analysis of the 16S ribosomal RNA gene is an accurate
method of species identification [3, 10]. The mechanism of
vancomycin resistance is not fully known but might be due
to altered peptide sequences leading to weakened vancomy-
cin binding, or antibiotic exclusion from the target sites by
the cell wall [2]. Some have also reported the possibility of
plasmid-mediated resistance. Mortality varies from 26% to
44% in different reports, but is generally accepted to be due
to rapidly fatal underlying or co-morbid conditions rather
than the direct virulence of Lactobacillus [5, 10].

Lactobacillus should be a suspected pathogen in pa-
tients with bacteremia due to gram-positive bacilli whose
condition does not improve with vancomycin therapy [1].
Currently, there is no gold standard for susceptibility test-
ing of Lactobacillus isolates and no guidelines for interpret-
ing test results [10]. Erythromycin, penicillin, clindamycin,
aminoglycosides, and imipenem are considered antibiotics
of choice and combination therapy has been noted in most
studies [1, 5, 10]. Lactobacillus should be considered as a
pathogen when it is isolated (in the appropriate clinical set-
ting) from at least two blood cultures or in one blood culture
along with another source of infection, especially when the
host has one of the predisposing conditions mentioned above
[2]. It must also be appreciated that although direct mortality
from Lactobacillus bacteremia might be low, its occurrence
might indicate the presence of an ominous underlying condi-
tion and thus poor long term prognosis [5, 10].
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