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Rat bite fever on Vancouver Island: 2010–2016 

BN Hryciw1, CP Wright1, K Tan1,2* 

Abstract
Background: Rat bite fever (RBF) is a rare bacterial zoonotic infection caused by Streptobacillus 
moniliformis and Spirillum minus, which are found naturally in rodent respiratory tracts. 
Recently, multiple cases of RBF were observed on Vancouver Island, British Columbia. 

Objective: To conduct a case series analysis of cases of RBF on Vancouver Island between 2010 
and 2016 to characterize the epidemiology, presentation, microbiology and treatment of RBF.

Methods: Cases were identified through queries of discharge diagnosis and microbiology 
laboratory information. Clinical details were collected through review of electronic and paper 
chart reviews of hospital documentation from Island Health.

Results: Eleven cases of RBF on Vancouver Island were identified between 2010 and 2016. 
Most cases of RBF were confirmed with identification of S. moniliformis by culture or molecular 
techniques. All cases presented with fever, and a subset had one or more of the following: 
myalgia, rash, polyarthralgia, joint effusions, and emesis. All cases were successfully treated 
with penicillin, ceftriaxone or doxycycline. Seven cases required hospitalization, but there were 
no deaths or significant morbidity.

Conclusion: This is the largest single case series of RBF in Canada. Diagnosis requires a high 
index of suspicion by clinicians and early intervention is necessary to prevent morbidity and 
mortality.
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Introduction
Rat bite fever (RBF) is a rare zoonotic infection caused by 
gram-negative Streptobacillus moniliformis and Spirillium minus 
(1,2). These bacteria are part of the commensal flora (i.e., the 
normal flora of the mouth) of healthy domesticated or laboratory 
rats (3). S. moniliformis is the predominant pathogen throughout 
North America, whereas S. minus is more prevalent in Asia where 
RBF is also known as “sodoku” (4,5). RBF is aptly named as the 
classical cause of infection occurs through rodent bites; however, 
it can also occur through scratches or mucocutaneous contact 
with rodent saliva, urine or feces (4). Historically, the populations 
at risk for developing RBF were limited to laboratory personnel 
and those of low socioeconomic status (6). The domestication 
of rodents has led to a broadening of the epidemiology of 
RBF to include pet rodent owners and pet store employees 
(6,7) and, with an increase in rodent handling, there has been a 
concomitant increase in rat bites. One report estimated 40,000 
rat bites per year in the United States, of which, 2% caused 
infection (8). Previous studies have noted that RBF represents 
a significant and potentially growing public health concern and 
consequently, there exists a need to better understand RBF 
clinically (5,9).

Clinical presentation, diagnosis and treatment
Following inoculation of the pathogen, the incubation period for 
S. moniliformis is typically fewer than seven days but ranges from 
three days to three weeks (4). RBF is classically characterized 
by overt symptoms of fever, rigors, rash and polyarthralgia. 
Additional symptoms may include fatigue, emesis, myalgia, 
headache and pharyngitis (10). As symptoms are non-specific 
and variable, the clinical diagnosis of RBF is often missed if 
the history of rodent exposure is not identified. Infections by 
S. minus have a slightly different clinical presentation, with 
induration and possible ulceration of the bite site and associated 
adenopathy after a 14- to 18-day incubation (4). Complications 
of untreated RBF include the development of myocarditis, 
pericarditis, meningitis, amnionitis and abscesses in a variety of 
organs, as well as mortality in up to 13% of cases (11–14).

Recognition of RBF within the microbiology laboratory is 
often difficult and delayed given the fastidious nature of both 
S. moniliformis and S. minus (1,4). The organisms are slow to 
cultivate and growth may be inhibited by substances within 
the culture media. Fortunately, the organisms are typically 
susceptible to a variety of antibiotics including beta-lactam 
antibiotics, clindamycin, erythromycin and tetracycline (3,4). 
Among these, the recommended treatment is penicillin (15).
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Canadian context
Case reports of RBF in Canada were rarely documented until 
2002 (16), although cases have been described in Canada since 
the early half of the 20th century (17,18). Subsequently, a total of 
seven cases of S. moniliformis infections were reported across 
Canada, predominantly in Ontario and Quebec (16,19–21). Most 
recently in 2013, a single case report from Vancouver Island was 
reported (22). Including that recent case, we have observed 
several confirmed cases of RBF on Vancouver Island since 2010. 

The objective of this case series is to describe the etiology, 
epidemiology and clinical features of RBF amongst the 
population on Vancouver Island between 2010 and 2016. 
Secondary objectives are to examine patient outcomes, including 
the length of hospital stay, treatment and consequent sequelae.

Methods

Setting and population 
Island Health is a regional health authority that provides 
inpatient and emergency patient care to all 765,000 residents of 
Vancouver Island. RBF cases were identified through queries of 
the Island Health’s Enterprise Data Warehouse. Specifically, the 
queries were placed against the Discharge Abstract Database 
for admitted patients using ICD-10-CA (International Statistical 
Classification of Diseases and Related Health Problems, Tenth 
Revision, Canada) diagnosis codes for “Streptobacillosis” 
(A25.1) or “Rat-bite fever, unspecified” (A25.9), and against the 
microbiology laboratory information system for S. moniliformis 
or S. minus between January 2010 and December 2016. Patients 
with microbiological confirmation of either S. moniliformis 
or S. minus, or those with a history of rodent exposure and a 
compatible clinical syndrome, were included in this case series. 
Data was collected through retrospective chart reviews of 
identified cases regarding the clinical features upon presentation, 
treatment course provided and health outcomes. Institutional 
research ethics approval was sought and received for this study.

Data collection and analysis
Epidemiological and clinical details from identified cases were 
collected from hospital electronic medical records and paper 
charts. In particular, an attempt was made to record, where 
documented, any information regarding exposure source, 
including the context of interaction, such as bites, scratches 
or contact with either domestic, laboratory or wild rodents. 
The population data was analyzed using descriptive statistics 
to estimate the epidemiology, clinical features and outcomes 
between patients. 

Results
Eleven cases of RBF were identified from Vancouver Island 
between 2010 and 2016 (Table 1). The median age of patients 
at diagnosis was 20 years old and ranged from five to 57 years 
of age. The cases were divided without significant gender bias, 
withfive male patients and six female patients. Nine patients 
reported a history of rodent exposure (82%), all of which were 

from pet rats. Among the five cases with documented scratches 
and/or bites, three provided a date of the bite or scratch. 
The time between exposure and presentation to health care 
providers were seven, eight and 19 days.

Signs and symptoms documented at initial presentation were 
included for all 11 cases. Fever, at least intermittently, was 
reported in all cases (100%). Pronounced signs and symptoms 
included polyarthralgia in five cases (45%), rashes in three 
cases (27%) and joint effusions in three cases (27%). Other 
common symptoms included emesis (36%), myalgia (18%), rigors 
(18 %) and back pain (18%). Two cases (18%) reported to have 
complications or potential complications; one had sepsis and the 
other was suspected to have erythema nodosum, although no 
further information was subsequently documented.

Ten (91%) of the 11 cases were confirmed by microbiology 
diagnosis, and the remaining case was diagnosed clinically based 
on history and symptoms. Blood cultures were performed on 
all cases using routine blood culture media, BD BACTEC Plus 
Aerobic and BD BACTEC Lytic Anaerobic (Becton Dickinson, 
Sparks, Maryland). Eight (73%) were culture-positive for  
S. moniliformis. Two additional cases were identified based on 
the presence of S. moniliformis 16S ribonucleic acid (RNA) within 
the culture-negative blood culture media or from a joint aspirate. 
In one case with positive blood cultures, S. moniliformis was also 

Table 1: Reported cases of rat bite fever on Vancouver 
Island from 2010 to 2016

Age 
(years) 
/sex

Rat 
exposurea; 
route of 

inoculation

Incu-
bation

Diagnostics; 
pathogen

Clinical 
features 

and compli-
cations

Treatment 
regimen

Days of 
antibiotic 
therapyb

5/M + ; NR Unknown
Culture -, 16S 
RNA +;  
S. moniliformis

Fever, emesis Ceftriaxone, 
penicillin 7 (4d IV)

7/F + ; NR Unknown
Culture -, 
16S RNA -; 
unknown

Fever, rash, 
polyarthralgia, 
emesis, joint 
effusion, sepsis

Gentamicin, 
penicillin 14 (7d IV)

14/F + ; Bite and 
scratch 7 days Culture +;  

S. moniliformis
Fever, myalgia, 
rigors

Ceftriaxone, 
amoxicillin 16 (6d IV)

17/F NR ; NR Unknown Culture +;  
S. moniliformis

Fever, back 
pain Ceftriaxone Unknown

17/M + ; Scratch Unknown
Culture +, 16S 
RNA +;  
S. moniliformis

Fever, 
polyarthralgia, 
joint effusion

Ceftriaxone 42 (42d IV)

20/M NR ; NR Unknown Culture +;  
S. moniliformis

Fever, rash, 
polyarthralgia, 
back pain

Ceftriaxone, 
penicillin 14 (7d IV) 

21/F + ; Bite Unknown Culture +;  
S. moniliformis

Fever, joint 
effusion

Ceftriaxone, 
penicillin 11 (4d IV)

21/M + ; NR Unknown Culture +;  
S. moniliformis Fever, myalgia Doxycycline 14 (no IV)

28/F + ; NR Unknown Culture +;  
S. moniliformis

Fever, rash, 
polyarthralgia, 
emesis, 
diarrhea, 
pharyngitis

Penicillin 21 (3d IV)

30/F + ; Scratch 8 days Culture +;  
S. moniliformis

Fever, 
polyarthralgia, 
emesis, 
headaches 
query 
erythema 
nodosum

Ceftriaxone 28 (28d IV)

57/M + ; Bite 19 days
Culture -, 16S 
RNA +;  
S. moniliformis

Fever, rigors Ceftriaxone, 
doxycycline 38 (28d IV)

Abbreviations: d, days; F, Female; IV, intravenous; M, male; NR, none reported; RNA, ribonucleic 
acid; S. moniliformis, Streptobacillus moniliformis; -, negative; +, positive
a All exposures were from pet rats
b Duration of intravenous therapy in parenthesis 
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successfully identified by 16S RNA analysis of fluid collected 
from an effused knee joint fluid. With the four most recent cases 
with positive blood cultures, the blood culture bottles signalled 
positive within 24 hours of incubation and subcultures of these 
on solid media demonstrated pinpoint growth of colonies within 
48 hours. S. moniliformis was identified by Matrix Assisted 
Laser Desorption/Ionization Time-of-Flight (MALDI-ToF) mass 
spectrometry (Bruker Daltonics, Billerica, Massachusetts) in these 
four cases. Non-standardized susceptibility testing found the 
organisms in these four cases to be susceptible to penicillin and 
ceftriaxone.

Seven cases required hospitalization; the median length of stay 
was five days, and the range was three to 17 days. Complete 
treatment regimens were documented for all cases with the 
exception of one, which identified the antibiotic but did not 
describe the length of treatment (Table 1). Ten cases (91%) used 
intravenous beta-lactam antibiotics as part of the initial treatment 
regimen, with ceftriaxone as the most frequently used antibiotic 
in both the inpatient and outpatient settings. The remaining 
case used solely oral doxycycline, i n part due to the patient’s 
documented penicillin allergy. In nine cases (82%), treatment 
was initiated with single-agent antibiotics, while in two cases 
(18%), combination antibiotics were used as empiric therapy 
before adjusting antibiotics based on sensitivities. The median 
and average total duration of antibiotic therapy was 14 days, 
but the range varied from seven to 42 days. For all patients who 
were treated with antibiotics, treatment included a course of 
outpatient antibiotics with either intravenous or oral stepdown 
therapy.

Discussion
This is the largest single case series of RBF published in Canada. 
A case series from San Diego County, which had a population of 
3,095,313 people in 2010, recorded 17 cases of RBF between 
2000 and 2012 (23). Interestingly, in Vancouver Island, which 
had a population of only 746,058 people in 2010, 11 cases were 
documented between 2010 and 2016. Thus, the estimated 
population-corrected annual incidence of RBF on Vancouver 
Island was 1.34 per million inhabitants per year, compared with 
San Diego at 0.42 per million inhabitants per year. 

There may be several reasons to account for the apparent 
higher incidence on Vancouver Island. The prevalence of pet 
rodent ownership may be greater on Vancouver Island, thereby 
increasing rodent exposure. It is possible that, given the large 
variability in mucosal colonization by S. moniliformis (3), its 
prevalence as commensal flora of rats could be higher on 
Vancouver Island. Alternatively, having all the relevant data from 
the region centralized within Island Health’s Enterprise Data 
Warehouse may have contributed to a more comprehensive case 
finding.

On Vancouver Island, S. moniliformis is the only identified 
causative pathogen of RBF. Within this case series, fever was a 
feature of all documented cases; however, the other classic RBF 
findings of rash and polyarthralgia were documented in only 
three (27%) and five (45%) cases, respectively. After fever and 
polyarthralgia, emesis was the third most common symptom 
afflicting four (36%) of cases. The remaining signs and symptoms, 

including myalgia, headaches and pharyngitis, were seen in 
fewer than one-third of the cases; consistent with a previous 
meta-analysis of case reports (4). Further signs and symptoms 
such as joint effusions, back pain, rigors and diarrhea were also 
documented.

Despite the broad susceptibility of S. moniliformis to many 
classes of antibiotics, current recommendations for treatment 
of RBF is penicillin (3,15). In this case series, ceftriaxone was the 
most common empiric antibiotic choice and was a component of 
therapy in eight (73%) of cases; however, penicillin was the most 
common stepdown therapy (Table 1). Alternatives, including 
gentamicin, doxycycline and amoxicillin, were used without 
complications. Of note, one patient responded to a 14-day 
course of oral doxycycline alone. 
While RBF carries roughly a 10% mortality in those who do 
not receive treatment (7,10,24), no mortality was observed in 
this case series as timely treatment was provided in all cases. 
Similarly, previously published studies have shown that the 
outcomes of RBF are favorable when treatment was provided 
and no long-term morbidity or mortality were identified. This 
further supports the idea that awareness, recognition and 
judicious antibiotic treatment are significant contributors to 
positive patient outcomes.

There are several limitations to this retrospective study that 
are related to the breadth and depth of information. Despite a 
comprehensive search for RBF cases within Island Health, cases 
may be missed: patients who were diagnosed as outpatients 
and their blood cultures were negative or were not performed; 
patients from Vancouver Island who were diagnosed and 
managed outside of Vancouver Island; and patients for whom 
detailed information about rodent exposure was not recorded. 
Moving forward, efforts should be made to estimate the risk 
of developing RBF upon a scratch, bite or other significant 
exposure to rat saliva, urine or feces. In one case, it was noted 
that the patient had been bitten and scratched by his or her pet 
rat numerous times in the preceding months before subsequently 
developing RBF. Next steps in the research into RBF should 
include a province-wide analysis to determine if the rates of RBF 
on Vancouver Island are higher than the remainder of British 
Columbia as this may point to either a failure to recognize RBF 
elsewhere in the province or a local factor or factors contributing 
to higher prevalence on Vancouver Island. 

Conclusion
This study represents the largest single case series of RBF 
in Canada to date. It also suggests a higher than expected 
incidence of RBF on Vancouver Island. RBF is a rare disease, but 
may be underreported due to the non-specific presentation and 
challenges with laboratory diagnosis. To detect RBF, a high index 
of suspicion is needed that would lead to an inquiry regarding 
a patient’s exposure to rodents in those with symptoms of fever 
with rash, polyarthralgia, emesis, myalgia or joint effusions. Blood 
culture is needed to confirm the diagnosis.

Rat bite fever remains a serious and under recognized infection. 
Further study may assist in getting an accurate picture of the 
epidemiology of RBF in Canada.
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RAT BITE FEVER (RBF) ON VANCOUVER ISLAND: 
RARE BUT HIGHER THAN EXPECTED

Rat bite fever is rare More cases than expected RBF is treatable and 
preventable

Rate bite fever (RBF) is a rare infection 
caused by bacteria and is part of the 
normal flora in the mouths of rodents 
(rats, mice, gerbils, etc.).

There were 11 cases reported on 
Vancouver Island between 2010–2016.* 
Seven cases required hospitalization.

RBF is caused by bites, scratches, and 
contact with rodent urine or feces. 
Symptoms include fever, chills, rash, 
muscle aches, and joint pain.

As more people have rodents as pets, 
exposure and risk of contracting the 
disease has increased.

Rat bite fever is easily treated 
with antibiotics; it can be a 
serious illness if 
left untreated.

If you have a rodent as a pet, wash 
your hands thoroughly after handling 

it. If you suffer any symptoms 
after a bite or scratch, 

report it to a doctor.

*Reference: Hryciw BN, Wright CP, Tan K. Rat bite fever on Vancouver Island. Can Commun Dis Rep 2018;44(9):215–9. https://doi.org/10.14745/ccdr.v44i09a05
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