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Streptobacillus moniliformis is a zoonotic agent associated with rat bites. We present a patient with cellulitis,
subcutaneous abscess, and septic mono-arthritis after a rat bite of the right hand. The patient had no systemic
features of rat bite fever (RBF). S. moniliformis was cultured from purulent drainage of a thumb abscess. This case
illustrates an unusual clinical presentation of streptobacillary infection after a rat bite.

Introduction

Rodents are reservoirs of a number of human diseases. Rodent borne
diseases include leptospirosis, rat bite fever, hantavirus infections, lassa
fever, lymphocytic choriomeningitis and plague. Rat bites have been
known to cause disease for over 2300 years. The causative agent of rat
bite fever (RBF), Streptobacillus moniliformis, was first isolated in 1914 by
Schottmiiller [1]. The pathogen is most often transmitted from the bite
of an infected rodent, with 50-100 % of rats colonized in the naso-
pharynx [2]. It is transmitted to humans through rat bites, scratches, or
ingestion of food or water contaminated with rat feces [3].

Streptobacillary RBF is a systemic disease typically presenting with
fever, skin rash and arthralgia or arthritis, with minimal inflammatory
reaction over the bitten site. Complications of the infection include
endocarditis, pneumonia and metastatic abscesses [4]. Arthritis is usu-
ally described as non-suppurative arthritis and isolation of the organism
from synovial fluid is very uncommon. However, several reports
describe septic arthritis with positive cultures, which some authors
consider a distinct entity [5-7]. Suppurative septic arthritis is usually a
result of hematogenous dissemination. There are only a few reports
documenting local infection at the bitten site [8,9]. We describe a pa-
tient with S. moniliformis cellulitis complicated by subcutaneous abscess
and septic arthritis of the right thumb at site of the rat bite.

Case presentation

A 91-year-old Belgian man was admitted to hospital with a five-day
history of fever, delirium and asthenia following a rat bite on his right
thumb three days before. He was bitten while trying to catch a rat found
at home. He presented with swelling of the right hand and wrist with
erythema, pain and fluctuance over the right thumb. Cellulitis with
subcutaneous abscess was diagnosed. Local incision and drainage was
performed. Purulent material was collected using a flocked swab (eSwab
with liquid amies medium). Biological inflammatory markers were high
with a C-reactive protein at 158 mg/L and leukocyte count of 23.75 x
10 cells/uL (90 % neutrophils). Right hand radiograph was not per-
formed at admission. Oral amoxicillin-clavulanate (1 g IV every 6 h) was
started empirically. Gram stain of the purulent material showed neu-
trophils, but no organisms. After 72 h incubation in 5 % CO2 at 37 °C,
small, gray colonies grew on sheep blood agar (Fig. 1). The organism
was identified as Streptobacillus moniliformis by matrix-associated laser
desorption ionization-time of flight mass spectrometry (MALDI-TOF
Biotyper Sirius IVD version 4.2.100; Bruker Daltonics, Bremen, Ger-
many). Antimicrobial susceptibility testing was performed by minimum
inhibitory concentration (MIC) using E-test gradient strips (bioMérieux,
Marcy I'Etoile, France) and interpreted following EUCAST v. 8.0 clinical
PK-PD breakpoints. The patient was then treated with intravenous
ampicillin 1 g every 6 h for seven days followed by oral amoxicillin 1 g
every 8 h for seven days. Two sets of blood cultures taken before starting
antibiotics were collected and incubated in the BACTEC system (Bactec
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Fig. 1. Microscopic image of a Gram-stained smear of S. moniliformis from
colonies growth on blood agar medium (Columbia agar; Becton Dickinson,
Franklin Lakes, USA), demonstrating pleomorphic Gram-negative rods in chains
and clumps with irregular bulbar swellings. Magnification, x 1000.

Plus Aerobic-anaerobic/F med, Becton Dickinson, Erembodegem,
Belgium), and remained negative after five days of incubation. Due to
persistent swelling and tenderness after 14 days of antibiotic therapy a
radiograph of the right hand was obtained and showed radiological
features of osteoarthritis of the distal interphalangeal articulation,
without articular effusion, exactly at the rat bite site. His antimicrobial
therapy was changed to oral doxycycline 100 mg every 12 h for two
weeks for better bone penetration with a good clinical response. The
patient had reduced mobility of his thumb but no pain or swelling.

Discussion

Human S. moniliformis infection is a rarely reported disease in
developed countries, with only few cases documented each year. As a
result of non-obligatory reporting of infection, nonspecific clinical pre-
sentation, broad differential diagnosis and complexities in microbio-
logical diagnosis, RBF is both an underdiagnosed entity and clinical
challenge.

S. moniliformis is a fastidious, pleomorphic, microaerophile, Gram-
negative bacterium and requires specific culture conditions for growth
which leads to delay in growth and even failure of cultivation. More-
over, sodium polyanethole sulfonate, a common anticoagulant present
in commercial aerobic blood culture media like BACTEC (BD, Sparks,
MD) or BacT/Alert (Biomérieux, Durham, NC), may inhibit
S. moniliformis growth, and thus, reduces blood culture sensibility [10,
11]. Therefore, laboratories need to be notified of potential
S. moniliformis infection in order to use appropriate aerobic (Trypticase
soy agar or broth, resin bead) or anaerobic culture systems [12].
Moreover, synovial fluid specimens from patients with septic arthritis,
particularly those with a history of rat exposure, should not be submitted
for culture solely in commercial blood culture media. The identification
of this organism is challenging. In a 2021 Belgian survey, only 63.5 % of
the participating clinical laboratory (n = 126) were able to identify the
organism in the quality survey sample. The organism is not part of the
databases of Vitek2 (bioMérieux) and API (bioMérieux) but can be
identified from culture via MALDI-TOF MS as the organism is included
in the Bruker IVD 7854 database [13]. Our laboratory performs all
microbiological analyses for five major Brussels hospitals. Over the last
ten years, this was the only instance where S. moniliformis was recovered
from culture in our microbiological laboratory.

As alternative to culture, 16S ribosomal RNA PCR has been reported
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to be effective in detecting S. moniliformis and can be performed from
positive blood culture bottles without subcultures on solid media, or
directly from blood [14]. Furthermore, detection of S. moniliformis from
the bitten site or from skin lesions by polymerase chain reaction (PCR)
has already been described in the literature [15,16].

The arthropathy associated with RBF is not well characterized. The
presentation of arthritis can be varied, appearing as monoarticular or
polyarticular, small or large joint, acute or subacute. It can mimic a
rheumatological disease such as rheumatoid arthritis, lupus or Adult
Still’s disease. Considering that joint involvement is a prominent part of
the clinical syndrome of RBF, it is interesting that the organism has
rarely been isolated from synovial fluid [17]. More recently, several
reports documented pyogenic arthritis with positive cultures [5-7].
Some authors hypothesize two mechanisms of arthritis - one immuno-
logical and the other due to direct infection of the joint causing pyogenic
arthritis [5-7]. The latter seems much less frequent, but this may reflect
an inadequate culture technique, poor recognition of joint isolates or
infrequency of joint aspiration. To date, only two studies reported sub-
cutaneous abscess at the bite site [8,9]. Indeed, in the classic presenta-
tion of RBF, the wound has usually healed at the time of evaluation and
most of suppurative arthritis documented are due to hematogenous
spread [5-7,18].

Antibiotic susceptibility testing by disk diffusion usually demon-
strates sensitivity to penicillins, cephalosporins, carbapenems, clinda-
mycin, erythromycin, bacitracin, tetracycline, and vancomycin;
intermediate susceptibility to aminoglycosides and fluoroquinolones;
and resistance to trimethoprim-sulfamethoxazole, polymyxin B, and
nalidixic acid [19,20].

Given the rarity of the illness, there is no international consensus for
antibiotic treatment, and therapy for RBF is mostly guided by case re-
ports and modest clinical experience. Penicillin is the traditional treat-
ment of choice for RBF since most of the published experience has been
with the use of this agent. The dose and duration of antibiotic therapy
depend on the clinical presentation (5 to 7 days for uncomplicated RBF,
up to 4 to 6 weeks for endocarditis or septic arthritis). Arthrocentesis
may be useful in distinguishing streptobacillary septic arthritis from
reactive arthritis of rat bite fever, to guide treatment duration.

In conclusion, clinicians should consider S. moniliformis infection as
the differential diagnosis for unexplained febrile illness mimicking
rheumatological disease in patients reporting rat exposure, but also in
the setting of local infection at rat bite sites to avoid delay in therapy.
Clinicians should also be aware of the difficulty in cultivating and
identifying the organism and the need for close communication between
clinical and laboratory staff. The use of molecular diagnostic techniques
should also improve the diagnosis of this disease in case of negative
culture.
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