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A 39-year-old pet shop employee who sustained a bite from one 
of his store’s rats developed fever and arthritis. Streptobacillus 
moniliformis was cultured from the patient’s blood, confirming 
a diagnosis of rat-bite fever. Treatment with standard antibiot-
ics was successful. Although rat-bite fever is commonly consid-
ered a zoonosis transmitted by wild or laboratory rats, our case 
emphasizes that it may be transmitted by pet animals as well.
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Rat-bite fever is a rare zoonosis characterized by fever, rash, and 
polyarthralgia that can cause serious complications [1, 2]. The 
illness is classically seen (1) in impoverished persons who live in 
rat-infested quarters or (2) in laboratory technicians who work 
with rats. However, rats are becoming increasingly popular as 
pets, and both sellers and purchasers of pet rats may be at unap-
preciated risk for this disease.

CASE REPORT

A 39-year-old previously healthy male Japanese pet shop 
employee was referred to our hospital with a 5-day history of 
fever and headache. He also had pain and stiffness in his right 
elbow. He was bitten on his right thumb by a dumbo rat (varia-
tion of Rattus norvegicus) at the pet shop 7 days before the onset 
of symptoms. He did not wear gloves when handling pets and 
cleaning cages and was frequently bitten and scratched.

On examination, the patient’s temperature was 37.8°C. There 
was a scar on his right thumb from the rat bite (Figure 1A). His 
right elbow was tender and swollen with decreased range of 
motion (Figure  1B). He had painful right axillary lymphade-
nopathy. Magnetic resonance imaging of the right elbow was 
consistent with arthritis (Figure 1C). There was insufficient syn-
ovial fluid to provide a sample. After samples had been obtained 
for blood culture, empirical outpatient treatment was initiated 
with ceftriaxone (2 g/day) and oral doxycycline (200 mg/day) 
for strongly suspected rat-bite fever, and he was intramuscularly 
administered tetanus toxoid injection.

On the next day, Gram-negative bacilli grew in an anaero-
bic blood culture bottle after 23 hours of incubation (Figure 
1D). The organism was subcultured on 5% sheep blood agar 
(Nissui) incubated with 10% CO2 at 35°C, and small, gray-
white colonies grew after 3 days. The organism was identified 
as Streptobacillus moniliformis by matrix-assisted laser deso-
rption ionization time-of-flight mass spectrometry using the 
Biotyper version 3.1 with a score of 2.050. The patient was afe-
brile within a few days, and his arthritis gradually improved. 
On the 8th day, echocardiography revealed no findings sug-
gestive of endocarditis, and repeat blood cultures showed 
no microorganisms. The disc diffusion susceptibility test for  
S moniliformis revealed susceptibility to ampicillin, cefa-
zolin, cefotaxime, imipenem, and minocycline,  based 
on the cut-off value of Enterobacteriaceae shown on the 
Performance Standards for Antimicrobial Susceptibility 
Testing M100-S24, issued by Clinical and Laboratory 
Standards Institute (CLSI) in 2014. Doxycycline was 
stopped, and ceftriaxone was continued for 2 weeks fol-
lowed by oral amoxicillin (1500 mg/day) for 2 weeks, and 
the patient completely recovered.

DISCUSSION

Rat-bite fever is caused by S moniliformis or Spirillum minus. 
Streptobacillus moniliformis is more common in North America, 
whereas S minus infection, called Sodoku in Japanese, is more 
common in Asia [1]. These organisms have colonized the naso-
pharynx in 50%–100% of wild rats and 10%–100% of healthy 
laboratory rats [3, 4]. They are typically transmitted via bites or 
scratches, although transmission via contact with other rodents, 
dogs, and cats have also been reported [1, 2]. Reports of trans-
mission in the absence of known bites or scratches are increas-
ing [2, 5]. Typical nontraumatic exposure is via contact with rat 
saliva, urine, or feces [1].

The outcome of rat-bite fever is favorable in treated cases; 
however, serious complications have been reported [1]. 
Endocarditis is the most severe complication, with a mortality 
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rate of 53% [6]. The treatment of rat-bite fever is intravenous 
penicillin G for 10–14  days in uncomplicated cases [1, 7, 8] 
and for 4 weeks in complicated cases [1, 6]. Ceftriaxone is also 

successfully used [9–11]. Our patient was successfully treated 
with outpatient parenteral antimicrobial therapy (OPAT) for S 
moniliformis bacteremia with monoarthritis.
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Figure 1. (A) Rat-bite scar (arrows) on the right thumb 19 days after the bite. (B) Swelling and redness in the right elbow. (C) T2-weighted, fat-saturated magnetic resonance 
imaging showing increasing effusion (red arrows) within the right elbow joint and high intensity of the surrounding soft tissues (yellow arrows) without osteomyelitis. (D) 
Gram staining from an anaerobic blood culture bottle (BD Bactec 22F) showing pleomorphic filamentous Gram-negative bacilli (magnification, ×1000).

Table 1. Review of Cases of Rat-Bite Fever in Pet Shop Employees

Ref. Age/Sex
Rat 

Exposure
Underlying 
Condition

Visiting 
Time 
From 
Onset Clinical Features Complications

Blood 
Cultures

Identification 
Method

Antimicrobial 
Treatment

Treatment 
Duration Outcome

Present 
case

39/M Bite, scratch None 5 days Fever, headache, 
arthralgia, axil-
lary lymphade-
nopathy

Arthritis Positive MALDI-TOF Ceftriaxone + 
oral doxy-
cycline; oral 
amoxicillin

28 days Cured

[5] 24/M Scratched 
by cage

None 9–10 days Fever, malaise, 
bodyache, 
arthralgia, dys-
pnea, vomiting

Endocarditis, myo-
cardial abscess

Positive NR Ampicillin/ 
sulbactam; 
ceftriaxone; 
various

45 days Died

[8] 52/F Bite None 2 days Headache, abdomi-
nal pain, diarrhea, 
lethargy, axillary 
lymphadenop-
athy, myalgia, 
arthralgia

Hypotension, 
thrombocyto-
penia, multiple 
organ failure

Positive 16S rRNA Ciprofloxacin 
+ metro-
nidazole + 
vancomycin

12 hours Died

[15] 60/F Bite Breast 
cancer

21 days Fever, 
polyarthralgia

Arthritis Negative 16S rRNA Penicillin; oral 
rifampicin + 
clindamycin

28 days Cured

Abbreviations: F, female; M, male; MALDI-TOF, matrix-assisted laser desorption ionization time-of-flight; NR, not reported; rRNA, ribosomal ribonucleic acid.
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Historically, rat-bite fever has been reported among lab-
oratory workers and the poor [1, 12]. With the increas-
ing popularity of pet rats, children, pet owners, and pet 
shop employees are at an increased risk of contracting 
the infection [1, 2, 13]. Although zoonoses related to pet 
shops have been reported, pet shop employees have no 
adequate understanding of the risks and do not take pre-
cautions against them [14]. Our patient had been han-
dling rats, flying squirrels, and rabbits with his bare hands. 
Three other cases of rat-bite fever in pet shop employees 
have been reported (Table 1). The patients sought medical 
care 2–21 days after the onset of symptoms. Two patients, 
who had been previously healthy, died of the infection. 
The risk of rat-bite fever after a rat bite is approximately 
10% [1]. Animal bites are a common problem world-
wide, and many cases of rat-bite fever may have been 
underdiagnosed. The Centers for Disease Control and 
Prevention  (CDC) recommends preventive measures, such 
as wearing protective gloves, washing hands, and avoiding  
hand-to-mouth contact after handling rodents or cleaning 
cages [8]. Pet shop employees should prevent rodent-borne 
zoonoses and wound infections [3, 7].

CONCLUSIONS

To the best of our knowledge, our patient is the first pet 
shop employee with S moniliformis bacteremia with mon-
oarthritis who was successfully treated with OPAT. Pet shop 
employees should recognize pet-associated zoonotic risks and 
take preventive measures to reduce risks to themselves and 

prospective pet owners. Pet shop-associated zoonoses should 
be recognized as an emerging disease.
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