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Abstract

Rat-bite fever (RBF) is a rare systemic infectious disease caused by Streptobacillus moniliformis, Spirillum
minus, or Streptobacillus notomytis. As the name implies, the disease is typically transmitted by a rat bite. RBF
usually presents as a combination of fever, arthritis, and rash. Definitive diagnosis of RBF may prove
difficult, as the responsible bacteria are not easily identified with standard testing. We describe a case of RBF
in a 34-year-old female who presented with fever, chills, polyarthralgia, and skin rash following a rat bite.
Initial vital signs were remarkable for fever and tachycardia. Physical examination revealed an erythematous
vesicular and papular rash involving her extremities, buttocks, and oral mucosa. Blood cultures were
negative. A skin biopsy revealed leukocytoclastic vasculitis and was negative for Gram stain. Further
analysis using specialized immunohistochemistry and polymerase chain reaction (PCR) identified S.
moniliformis. A diagnosis of RBF was made, and the patient was successfully treated with a two-week course
of doxycycline.
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Introduction

Rat-bite fever (RBF) is a rare zoonotic illness caused by Streptobacillus moniliformis, Spirillum minus,

or Streptobacillus notomytis. S. moniliformis, a fastidious gram-negative bacillus, is the most common cause of
RBF in North America and Europe, whereas S. minus and S. notomytis infections are more prevalent in Asia
[1,2]. The disease is transmitted through rodent bites or consumption of contaminated food or water, with
an average incubation period of five days [3,4]. RBF typically presents as a triad of fever, arthritis, and rash,
with the morphology of the rash being highly variable. If left untreated, RBF can lead to severe complications
and even death [5,6]. Confirming a diagnosis of RBF can be challenging. The inert nature of the culprit
bacteria often makes routine blood or tissue cultures inadequate to support its growth. Additionally, direct
specimen testing by Gram staining may produce negative results. Therefore, specialized techniques such as
immunohistochemistry, polymerase chain reaction (PCR), or rRNA sequencing may be necessary to ensure
an accurate diagnosis [1,7].

Case Presentation

A 34-year-old woman presented with a two-day history of malaise, fever, chills, and polyarthralgia and a
one-day history of tender, slightly pruritic rash of the extremities and oral mucosa. The symptoms began
two days after she was bitten by a rat she was feeding to her pet anaconda. The patient was allergic to
penicillin and had a history of asthma, gastroesophageal reflux disease, migraines, and an aborted
cerebrovascular accident. Blood pressure was 111/68 mm Hg, heart rate was 115/min, respiratory rate was
18/min, temperature was 100 °F, and pulse oximetry was 98%. Physical examination revealed an
erythematous vesicular and papular rash involving the extensor surface of her extremities, buttocks,
mucosal lower lip, and tongue (Figure I).
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FIGURE 1: Erythematous vesicular and papular rash on the hand
dorsum (A) and the extensor surface of the leg and dorsal feet (B)

Complete blood count showed white blood cells of 9.4 x 10 I, platelets of 143 x 10/, and hemoglobin of
11.9 g/dL. Tests for chlamydia, gonorrhea, HIV, and syphilis were all negative. Due to a high clinical
suspicion of RBF, the patient was immediately started on intravenous ceftriaxone after blood cultures were
drawn. However, the blood cultures ultimately returned negative. A punch biopsy from the left elbow
revealed a prominent superficial and deep dermal leukocytoclastic vasculitis with necrosis and fibrin
thrombi. The superficial dermis displayed congestion, edema, erythrocyte extravasation, and neutrophilic
inflammation extending into the epidermis, with subepidermal clefting (Figure 2).
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FIGURE 2: Histologic changes of the skin biopsy

(A) Prominent superficial and deep perivascular mixed inflammatory infiltrate with subepidermal clefting (x20). (B)
Superficial dermal congestion and dense neutrophilic infiltrate extending to the epidermis (x100). (C)
Leukocytoclastic vasculitis with perivascular neutrophilic infiltrate with necrosis and fibrin thrombi (x400).

Gram stain of the biopsy was negative. The histologic findings were concerning for septic vasculitis, and the
tissue was sent to the Centers for Disease Control and Prevention for further workup. Tissue sequence
analysis of 16S rRNA gene PCR assay and immunohistochemistry were both positive for S. moniliformis,
confirming a diagnosis of RBF. Our patient was seen for a follow-up 2.5 weeks after the onset of her
symptoms. She had completed a two-week course of doxycycline, as she was penicillin-allergic. Her malaise,
fever, chills, polyarthralgia, cutaneous lesions, and oral lesions had all resolved without issue.

Discussion

S. moniliformis is the primary causative organism of RBF in North America and Europe [1]. It is a facultatively
anaerobic gram-negative rod that resides as normal flora in the upper respiratory tract of pet, wild, and
laboratory rodents [5,7]. The transmission of RBF commonly occurs after a bite from a rat or other rodents;
however, it may also occur through handling of rodents, exposure to rodent excreta or saliva, or human
ingestion of rodent-contaminated food or water [8]. In the majority of reported RBF cases, rodent exposure
without a known bite was reported, while actual rat bites, such as in our case, were reported in less than half
of cases [2,9].

The most common presentation of RBF is a triad of fever, polyarthritis (often migratory and more prominent
on lower extremities), and rash beginning 3-10 days following rodent exposure [1,10]. Similar to our case,
reported cases of RBF have demonstrated the presence of at least two symptoms out of the typical triad [2,5-
7,10-16]. Additional symptoms, such as lymphadenopathy, chills, headache, malaise, nausea, vomiting, and
myalgias, have also been reported [1,8]. The cutaneous manifestations of RBF are variable and may include
morbilliform, vesicular, pustular, petechial, or purpuric lesions. The extensor extremities are most
commonly affected, followed by the palms and soles [2,11]. Mucosal involvement was less commonly
reported in the literature [2]. Histopathological analysis of cutaneous lesions in previously reported cases
revealed findings consistent with our case, including leukocytoclastic vasculitis and neutrophilic
inflammation [6,12-14]. It is worth noting that Gram stain revealed the organism in only approximately half
of the cases and negative Gram stains should not be used to rule out RBF [6,13]. Leukocytosis and elevated
inflammatory markers were commonly observed in reported cases of RBF, similar to our findings [2,12,16].
Occasionally liver enzymes can also be elevated [12,15]. While positive blood cultures served as the basis for
diagnosis in many cases, a significant proportion of cases, including our case, yielded negative blood
cultures [12,16-18]. The microbiology laboratory should be notified if RBF is suspected as S. moniliformis is
a fastidious organism that grows slowly and requires microaerophilic conditions and special and enriched
media for culture [4]. In such instances, the diagnosis required PCR and/or rRNA sequencing, which is
usually more sensitive than culture or Gram stain [12,16].

Prompt diagnosis and treatment of RBF are imperative, as delays in treatment may lead to serious
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complications including endocarditis, pericarditis, interstitial pneumonia, hepatitis, nephritis, meningitis,
brain abscess, serositis, systemic vasculitis, discitis, and sepsis [2,9,12,16]. Overall mortality in untreated
patients may be as high as 13%, with endocarditis being the leading cause of death [2,5,6,10]. Despite being a
gram-negative bacteria, S. moniliformis is susceptible to most gram-positive antimicrobial agents such as
penicillins, tetracyclines, cephalosporins, clindamycin, macrolides, and aztreonam [1,19] and is
intermediately susceptible to the aminoglycosides and fluoroquinolones. Intravenous penicillin is usually
the first-line treatment, with tetracycline, doxycycline, and streptomycin serving as alternatives for
penicillin-allergic patients [10]. In most reported RBF cases, antibiotic treatment for 1-2 weeks is sufficient
for disease resolution. Longer treatment duration may be required if systemic RBF complications occur.
Systemic corticosteroids have been utilized in some cases, but their role is unclear given their
immunosuppressive nature.

Conclusions

In conclusion, RBF is a rare yet potentially fatal disease that can be easily overlooked due to its nonspecific
symptoms. Awareness of this entity and a high level of suspicion based on the patient's history are essential
for prompt diagnosis and treatment. Diagnosis of RBF should not be solely reliant on Gram stain or routine
blood culture, as false negative results are not uncommon. Histopathological examination typically reveals a
prominent leukocytoclastic vasculitis and neutrophilic infiltrate, though these findings are not specific to
RBF. Alternative diagnostic methods, such as special immunohistochemical stains, PCR, and/or rRNA
sequencing, may be considered to confirm RBF diagnosis.
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