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Supplementary 

Table S1. Summary of published case reports on S. moniliformis. 

Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

67/F 1915 USA - Finger/

Rat 

Fever, 

maculopapular rash, 

joint pain, apical 

systolic murmur, 

chill 

-/-/-/22100/-/- Endocarditis

/Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation, 

inoculatio

n of 

animals 

- -/-/-/-/-/-/- -/- Died [1-3] 

46/F 1916 USA - Toe/Rat Rash, dysphagia, 

fever, vomiting, 

headache, swelling, 

erythema, mitral 

murmur, anemia, 

lymphadenopathy 

-/-/-/24000/-/- -/Blood 

culture 

N/-/- - - -/-/-/-/-/-/- -/Potassium 

arsenite 

Cure [1,4] 

5/M 1916 USA - -/Rat Rash, muscle aching -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1,5] 

14/M 1917 USA - -/Rat Rash -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1,5] 

10/M 1918 USA - Thumb/

Weasel 

Rash, swelling, 

lymphadenopathy, 

fever, malaise, 

vomiting 

-/-/-/19000/-/- -/Blood 

culture 

+/-/- Phenotypi

c 

characteri

zation, 

serologic 

method 

- -/-/-/-/-/-/- -/ Cure [1,6] 

13/M 1918 USA - Face 

/Rat 

Rash, 

lymphadenopathy, 

anemia 

4200000/-/-

/32000/-/- 

-/Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation, 

serologic 

method 

- -/-/-/-/-/-/- -/- Died [1,7] 

10/M 1926 USA - -/Rat Rash, arthritis -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

-/M 1934 USA - -/Rat Rash, arthritis -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1,8] 

18/M 1934  - -/- Incomplete 

description 

-/-/-/-/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- None Died [2] 

18/M*1 1935  - -/- Incomplete data; 

anemia 

-/-/-/-/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/None Died [9,10] 

40/M 1939 USA - -/Rat Rash, arthritis -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1] 

3 

monthol

d/F 

- USA - -/Rat Rash, arthritis -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1] 

-/M 1939 USA - -/Rat Rash, arthritis -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1,11] 

-/M 1939 USA - -/Rat Rash, arthritis -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1,11] 

21/M 1940 USA Working 

in a 

medical 

laboratory 

Thumb 

/Rat 

Maculopapular and 

petechial rash, 

arthritis, malaise, 

chill, fever, 

lymphadenopathy, 

anemia 

-/8/-/32000/-/- -/Blood 

culture 

N/-/- - Knee, 

elbow, 

shoulder

, hip 

-/-/-/-/-/-/- -/Arsenic Cure [1,12] 

14/F 1940 - - -/Rat Apical systolic 

murmur, petechial 

and 

maculopapular rash, 

anemia 

-/-/-/-/-/- Endocarditis

/ Heart 

valve 

-/-/- - - -/-/-/-/-/-/- None Died [2,13] 

21/M 1941 USA - -/Rat Rash -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1] 

14/F 1941 Australi

a 

- Face/ 

Rat 

Fever, macular and 

petechial rash, 

abdominal pain, 

joint and muscle 

pains, apical 

systolic murmur, 

anemia 

-/-/-/18600/-/- Endocarditis

/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

inoculatio

n of 

animals 

- -/-/-/-/-/-/- -/None Died [10, 

14] 

49/M 1942 USA - -/Rat Rash, arthritis -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1,15] 

49/M 1942 USA - -/Rat Rash -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1,15] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

21/M 1942 USA - -/Rat Arthritis -/-/-/-/-/- -/- -/-/- - - -/-/-/-/-/-/- -/- - [1,15] 

6 

monthol

d/M 

1944 USA - Finger/ 

Rat  

Swelling, fever, 

petechial and 

macular rash, sore 

throat 

3660000/ 64 per 

cent/-/12200/-/- 

-/Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation 

Finger  -/-/-/-/-/-/- -

/Sulfadiazin

e 

Cure [16] 

15/M 1944 Ireland Student Finger 

/Rat 

Fever, vomiting, 

headache, loss of 

appetite, malaise, 

rash 

4120000/-/-

/3200/-/30 

-/Blood 

culture 

+/-/- Phenotypi

c 

characteri

zation, 

inoculatio

n of 

animals 

- -/-/-/-/-/-/- -/Penicillin Cure [17] 

73/F 1944 USA - Thumb/ 

Rat 

Malaise, fever, 

purplish-red 

macular rash, 

dyspneic, swelling 

3660000/12.5/-

/21350/-/- 

Bronchopne

umonia. 

/Blood 

culture 

-/-/- - Thumb -/-/-/-/-/-/- -

/Sulfadiazin

e, followed 

by 

acetylsalicyl

ic acid 

Died [18] 

43/M 1944   Rat 

exposur

e 

Fever, rash, murmur -/-/-/-/-/- Endocarditis

/- 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Died  

18 

months 

old/F 

1945 USA - Toe/Rat Fever, chill, 

macular pink rash, 

hepatomegaly, pain 

in the shoulder 

-/-/-/14650/-/- -/Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation 

- -/-/-/-/-/-/- -/Penicillin 

G 

Cure [19] 

43/M*1 1945 USA - Contact 

with rats 

2 year 

before 

present 

disease 

Mitral and aortic 

double murmurs, 

fever, night sweats, 

fatigue, migratory 

arthralgia, macular 

rash 

-/-/-/-/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Died [2,20] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

7 week 

old/- 

1945 USA - Finger 

and lip/ 

Rat 

Fever, soft green 

stools, loss of 

appetite, 

adenopathy, 

swelling, arthritis, 

anemia, sore throat 

-/7.6/-/8650/-/- -/Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation, 

inoculatio

n of 

animals 

Finger, 

wrist,  

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [21] 

5 week 

old/M*2 

1945 USA - Finger 

and lip/ 

Rat 

Fever, swelling of 

the penis and 

scrotum 

-/-/-/17400/-/- Bronchitis 

and otitis/ 

Blood 

culture 

+/-/- Phenotypi

c 

characteri

zation, 

inoculatio

n of 

animals 

- -/-/-/-/-/-/- -/Penicillin 

G 

Cure [21] 

6 month 

old/M*3 

1945 USA - Finger/ 

Rat 

Fever, macular rash, 

anemia, swelling 

-/ 7.8/-/25000/-/- -/Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation, 

inoculatio

n of 

animals 

- -/-/-/-/-/-/- -/Penicillin 

G 

Cure [21] 

2 month 

old/M 

1945 USA - Hand 

and 

foot/Rat 

Fever, 

maculopapular rash, 

lymphadenopathy, 

arthritis 

-/-/-/17500/-/- -/Blood 

cultures 

N/-/- - - -/-/-/-/-/-/- Micro broth 

dilution/ 

Penicillin G 

Cure [1] 

10 

monthol

d/M 

1945 USA - Ankle/R

at 

Fever, lymphangitis, 

maculopapular rash, 

arthritis 

-/-/-/13400/-/- -/Blood 

cultures 

N/-/- - - -/-/-/-/-/-/- Micro broth 

dilution/ 

Penicillin G 

Cure [1] 

4.5/F 1945 USA - Hand/R

at 

Maculopapular rash, 

swelling joints, 

fever, arthritis 

-/-/-/9200/-/- -/Blood 

culture 

N/-/- - - -/-/-/-/-/-/- Micro broth 

dilution/ 

Penicillin G 

Cure [1] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

22/M*1 1945 - - -/- Mitral systolic, 

aortic double 

murmurs, petechial 

rash 

-/-/-/-/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Died [2] 

48/F 1946 USA - Finger 

/Rat  

Fever, swelling, 

cough, anorexia, 

papular and 

petechia rash, night 

sweat, anemia 

3480000/10.7/-

/9700/-/- 

-/Blood 

culture 

+/-/- Phenotypi

c 

characteri

zation, 

serologic 

method 

Hip, 

wrist, 

elbow, 

knee, 

ankle, 

shoulder 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [22] 

21/M 1947 USA Worked in 

a nutrition 

laboratory 

as care of 

white 

laboratory 

rat 

Finger 

/White 

rat 

Fever, headache, 

chill, swelling, sore 

throat, backache, 

arthralgia, rash, 

systolic murmur  

-/-/-/9700/-/2 Bacteremia/

Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation, 

serologic 

method, 

inoculatio

n of 

animals 

Knees, 

elbows  

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [23] 

38/M 1947 - Welder consumi

ng of 

food or 

water 

Fever, vomiting, 

nausea, diarrhea, 

swelling, anemia, 

weakness, chill, 

night sweat, cough, 

weigh lose, valvular 

cardiac murmurs 

4040000/66/-

/10000/-/8 

Haverhill 

fever/Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation, 

serologic 

method 

Knee, 

ankle 

-/-/-/-/-/-/- Disk 

diffusion 

and micro 

broth 

dilution/ 

Streptomyci

n 

Cure [24] 

17/F 1947  - -/- - -/-/-/-/-/- Endocarditis

/- 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Died [13,25

] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

25/F 1948 Norway working 

in a 

laboratory 

and bitten 

by a 

laboratory 

rat 

Finger/

Rat 

Chill, vomiting, 

headache, fever, 

arthralgia, weakness 

4800000/98%/-

/10400/-/6 

-/Blood 

culture 

-/-/- Serologic 

method, 

inoculatio

n of 

animals 

Axillary -/-/-/-/-/-/- -

/Sulfathiazo

le 

and 

penicillin 

Cure [26] 

-/M 1948 Scotland - Thumb/

Rat 

Fever, severe 

pains in the limbs 

and back, maculo-

papular rash 

-/-/-/10400/-/- -/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation 

Elbow -/-/-/-/-/-/- Micro broth 

dilution/ 

Penicillin G 

Cure [27] 

40/M 1949 - - Rat 

exposur

e; could 

not 

recall a 

rat bite 

Anemia, murmur, 

splenomegaly, 

Osler’s nodes  

-/-/-/-/-/- Endocarditis

/- 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [28] 

27/M 1949 - - Handled 

a 

dead rat 

Anemia, fever, 

murmur, 

splenomegaly, 

Oslers 

nodes  

-/-/-/-/-/- Endocarditis

/- 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [28] 

9/M 1950 USA - Finger/ 

Rat  

Cough, macular and 

petechial rash, 

swelling, vomiting, 

nausea, abdominal 

pain, 

lymphadenopathy, 

anemia, weight loss 

3910000/11/-

/11000/-/76 

-/- N/-/- -

/Serologic 

method 

Limp -/-/220/-/-/-/- -/Penicillin 

G 

Died [29] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

40/M*1 1950 USA Real 

estate 

appraiser 

Thumb 

and 

toes/ 

Rat 

Fever, weakness, 

chill, 

lymphadenopathy, 

Present mitral 

presystolic and 

systolic and aortic 

systolic and 

diastolic murmurs, 

present duroziez's 

sign, anemia 

3600000/11/-

/6500/-/13 

Endocarditis

/Blood 

culture 

N/-/- Phenotypi

c 

characteri

zation and 

serologic 

method 

NO -/-/19.8/-/-/-/- Micro broth 

dilution/ 

Penicillin G 

Cure [2] 

27/F*1 1951 UK Typist Handled 

a dead 

rat 

Fever, Osier's 

nodes, arthralgia, 

splenomegaly, 

anemia, murmurs of 

mitral stenosis and 

aortic insufficiency, 

sweat, fatigue, 

tachycardia 

4600000/7.4/-

/5600/-/30 

Endocarditis

/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation 

Knees, 

metacar

pophala

ngeal, 

shoulder 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [30] 

33/M 1951 USA Insurance 

rater 

Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Fever, liver 

tenderness 

-/-/-/-/-/- Appendiciti

s 

Subphrenic 

abscess 

followed 

Acute 

appendicitis 

/Pus 

-/-/- Phenotypi

c 

characteri

zation 

- -/-/-/-/-/-/- -

/Streptomyc

in and 

penicillin, 

followed by 

aureomycin, 

streptomyci

n, and 

penicillin 

Cure [31] 

54/M 1952 - - -/Rat Murmur, fever, rash -/-/-/-/-/- Endocarditis

/- 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [13] 

Continued on next page 

 

 



9 

AIMS Microbiology                                                                                                                                                         Volume 10, Issue 4, 917–943. 

Patient 

age/Gen

der 
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of 

public
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Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

54/M 1953 USA Physician Thumb/ 

Rat 

Fever, chill, 

headache, macular 

rash, shoulder pain, 

apical systolic 

murmur, nausea 

4190000/13.5/-

/22000/-/- 

Endocarditis

/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

serologic 

method 

- -/-/-/-/-/-/- Micro broth 

dilution/ 

Penicillin G 

Cure [32] 

3/M 1959 USA - Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Swelling, petechial 

rash, anemia, 

lymphadenopathy 

-/11.1/-

/12000/+/47 

-/Blood 

culture was 

negative 

-/-/- Serologic 

method 

Knee -/-/-/-/-/-/- -/The 

patient was 

dismissed 

untreated 

Cure [33] 

Seven 

and a 

half 

years 

old/M 

1959 USA - Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Fever, swelling -

/12/38/3000/NO/1

2 

-/Blood 

culture was 

negative 

-/-/- Serologic 

method 

Knees -/-/-/-/-/-/- -/The 

patient was 

dismissed 

untreated 

Cure [33] 

28/F 1964 Canada Working 

in a 

laboratory 

Finger/

Rat 

Headache, nausea, 

vomiting, muscle 

pains, swelling, 

fever 

-/13.6/44/12600/-

/- 

-/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation 

Ankle -/-/29/-/-/-/- Disk 

diffusion 

/Tetracyclin

e, followed 

by penicillin 

G  

Cure [34] 

67/M 1966 UK Miner Hand/ 

Rat 

Fever, polyarthritis, 

sweat, dysuria, low 

backache, anemia 

-/11.3/-/10000/-

/129 

-/Blood 

culture 

-/-/- - Knee  -/-/-/-/-/-/- -

/Streptomyc

in, followed 

by penicillin  

Cure [35] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 
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contact 

with rats 

or job 
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Rodent 
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mm/h 

Complicatio
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A 
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ion 

method 

Affected 

joints 

ALT(IU/L)/A
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m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

67/M 1966 UK Farmer Hand/ 

Rat 

Fever, anorexia, 

headache, sweat, 

aching muscular, 

erythematous rash, 

polyarthritis 

-/15.3/-/13000/-

/70 

-/Blood 

culture 

-/-/- - Shoulde

r, knees 

NO/NO/48/-/-

/-/- 

-

/Streptomyc

in and 

benzylpenic

illin, 

Cure [35] 

43/M 1967 USA - Finger/ 

Rat 

Fever, chill, low 

back pain, 

erythema, swelling, 

murmurs of mitral 

stenosis, arthritis 

-/13.8/40/16500/-

/- 

Pericardial 

effusion/ 

Pericardial 

fluid 

[Endocarditi

s]/ Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

serologic 

method 

Elbow, 

shoulder 

-/-/-/-/-/-/- -/Penicillin 

G and 

chloramphe

nicol 

Died [36, 

37] 

70/M*4 1967 USA - -/- Nausea, weight loss, 

fever, cough, 

present systolic 

thrill and a loud 

systolic murmur at 

the aortic area, 

anemia, night 

sweat, 

splenomegaly 

-/10/-/12300/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G  

Cure [10] 

60/M*1 1967 USA An 

apartment 

super 

intended 

Worked 

in a rat- 

infested 

area; 

Could 

not 

recall a 

rat bite 

Chill, fatigue, 

migratory 

symmetrical 

arthralgia, night 

sweats, weight loss, 

fever, present 

systolic thrill and a 

loud systolic 

murmur at the aortic 

area 

-/13.5/-/14200/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [10, 

37] 

Continued on next page 
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(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

44/M 1973 USA Auto 

mechanic 

Handlin

g 

infected 

dead 

rats 

Fever, chill, nausea, 

vomiting 

-/-/-/11200/-/- Haverhill 

fever/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

serologic 

method 

Shoulde

r 

-/-/NO/-/-/-/- Broth 

dilution/ 

Cephalothin 

and 

tetracycline 

Cure [38] 

55/F 1976 USA - -/- Anorexia, 

weakness, myalgia, 

systolic 

ejection murmur, 

hepatomegaly 

-/-/-/17900/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/ 

Cephalothin 

and 

gentamicin,  

Died [39] 

11/M 1979 USA Rural 

environme

nt 

-/- Subglottic mass, 

bilateral parotid 

swelling,  

fever, erythematous 

maculopapular rash, 

arthritis 

 

-/-/-/-/-/- -/- -/-/- - Ankle -/-/-/-/-/-/- -/Penicillin 

G 

Cure [40, 

41] 

23/F 1980 USA Unknown -/- Afebrile and 

without the did any 

obvious signs of 

infection,  

 

-/-/-/-/-/- Amnionitis 

/Amniotic 

fluid 

-/-/- Phenotypi

c 

characteri

zation 

- -/-/-/-/-/-/- -/- - [42] 

41/M 1981 - - -/Rat Heart failure, fever, 

murmur  

-/-/-/-/-/- Endocarditis

/- 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

and 

gentamicin 

Died [13] 

17/F 1983 UK Student Consum

ing raw 

milk 

Fever, malaise, 

nausea, 

erythematous 

macules rash, 

headache, 

photophobia 

 

-/-/-/NO/-/- Haverhill 

fever/ Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

serologic 

method 

hip, 

knee, 

ankle 

-/-/-/-/-/-/- Agar 

dilution/ 

Penicillin G 

Cure [43] 

Continued on next page 
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of 
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m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

16/F 1983 UK Student Consum

ing raw 

milk 

Fever, malaise, 

shivering, nausea, 

vomiting, headache, 

arthralgia, 

maculopapular rash, 

sore throat, earache 

-/-/-/17300/-/- Haverhill 

fever/ Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

- -/-/-/-/-/-/- Agar 

dilution/Co-

trimoxazole, 

followed by 

tetracycline 

Cure [43] 

13/F 1983 UK Student Consum

ing raw 

milk 

Fever, malaise, 

nausea, headache, 

myalgia, arthritis, 

sore throat, 

laryngitis, 

maculopapular rash, 

swelling, earache 

-/-/-NO/-/- Haverhill 

fever/ Blood 

culture 

-/-/- - Knee, 

shoulder

, 

temporo

mandibu

lar, 

wrist, 

elbow, 

finger 

-/-/-/-/-/-/- Agar 

dilution/Tetr

acycline 

Cure [43] 

22/F 1983 UK Student Consum

ing raw 

milk 

Headache, myalgia, 

fever, rigors, 

vomiting, 

erythematous rash, 

arthralgia, sore 

throat, 

lymphadenopathy 

-/-/-/ NO/-/- Haverhill 

fever/ Blood 

culture 

-/-/- - Shoulde

r, knee, 

hip 

-/-/-/-/-/-/- Agar 

dilution/ 

Penicillin G 

Cure [43] 

15/F*1 1983 Israel - -/- Fever, chill, apical 

systolic and an 

aortic diastolic 

murmur, petechial 

rash, hepatomegaly, 

splenomegaly, 

anemia 

-/9.6/-/20000/-/68 Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [44] 

Continued on next page 
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28/F 1984 Netherla

nds 

- Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents; 

consumi

ng 

unpaste

urized 

milk 

Fever, headache, 

muscle tenderness, 

meningeal irritation 

and hemiparesis 

-/-/-/11000/-/90 Meningitis/

Material 

obtained by 

puncture 

[parasagittal 

burr] 

-/-/- Phenotypi

c 

characteri

zation 

- -/-/-/-/-/-/- -/Penicillin 

G 

Cure [45] 

Three-

month 

old/M 

1985 USA - Hand/ 

Rat  

Fever, 

lymphadenopathy, 

hepatic, interstitial 

pneu monia, splenic 

congestion, arthritis, 

anemia, lethargy 

-/11.3/34.7/9800/-

/- 

Endocarditis 

/Blood 

culture 

-/-/- - Several 

joints 

-/-/-/-/-/-/- -/- Died [46] 

63/F 1985 - - -/Rat Murmur, fever, 

arthritis  

-/-/-/-/-/- Endocarditis

/- 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

and 

amikacin 

Died [13] 

77/M 1985 USA Farmer -/Rat Fever, arthralgia, 

pustules formation, 

anorexia 

-/-/-/-/-/- Septic 

arthritis/Blo

od culture 

-/-/- - Proxima

l 

interpha

langeal, 

metacar

pophala

ngeal, 

wrists, 

ankles 

-/-/-/-/-/-/- -/Cloxacillin 

and 

ampicillin, 

followed by 

penicillin G 

Cure [47-

49] 

Continued on next page 
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8/F 1986 USA - Could 

not 

recall a 

rat bite 

and or 

contact 

with 

rodents; 

not 

consumi

ng 

contami

nated 

food 

Fever, arthralgia, 

malaise, lethargy, 

dyspnea, weight 

loss, palpable thrill 

at the aortic area, 

aortic stenosis, 

anemia, 

splenomegaly, 

murmur 

-/-/27/12500/-/- Endocarditis

/ Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [50] 

79/M*5 1987 UK Farmer Hand/ 

Rat 

Fever, chill, 

abdominal pain, 

swelling, anemia, 

arthralgia, 

confusion  

-/11.5/-/13700/-/- Septic 

arthritis/Syn

ovial fluid 

-/-/- Phenotypi

c 

characteri

zation 

Metacar

pophala

ngeal, 

knee, 

wrists 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [51] 

48/M 1987 USA Warehous

e 

fork lift 

operator 

Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Malaise, fever, chill, 

hoarseness, sore 

throat, 

headache, night 

sweat, cough, 

arthritis, swelling, 

arthralgia, myalgia 

-/12.9/-/14200/-

/130 

Septic 

arthritis/ 

Joint fluid 

N/N/- Phenotypi

c 

characteri

zation 

Wrist, 

shoulder 

-/-/-/-/-/-/- -/Nafcillin 

and 

gentamicin  

Cure [49, 

52] 

Continued on next page 
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m method/ 
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e 
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59/M*12 1988 USA - Could 

not 

recall a 

rat bite 

or  

contact 

with 

rodents 

Swelling, fever, 

arthritis 

-/-/-/25600/-/- Polyarthritis

/ Blood 

culture and 

joint fluid 

-/-/+ Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

proxima

l 

interpha

langeal, 

metacar

pophala

ngeal, 

wrist, 

knee, 

elbows, 

shoulder

s 

-/-/-/-/-/-/- Disk 

diffusion/Ti

carcillin and 

gentamicin, 

followed by 

penicillin G 

Cure [48, 

53] 

39/M 1988 UK Electricia

n 

Thumb/

Pet 

gerbil 

Sore throat, 

maculopapular rash, 

fever 

-/NO/-/NO/-/40 Leucocytocl

astic 

vasculitis 

/Blood 

culture 

+/-/- Phenotypi

c 

characteri

zation 

Ankle, 

elbow, 

knee 

NO/NO/-/-

/NO/NO/NO 

-/Penicillin 

G 

Cure [54] 

Two-

monthol

d/M 

1989 USA Living in 

a rural 

area 

Finger/ 

Rat 

Fever, diarrhea, 

vomiting, swelling, 

hepatomegaly, 

splenomegaly, 

lymphadenopathy 

NO/NO/NO/NO/-

/- 

Endocarditis 

and 

meningitis/

CSF 

-/-/- Phenotypi

c 

characteri

zation 

Wrists, 

fingers  

-/-/-/-/-/-/- -/- Died [13, 

55] 

54/F 1990 Spain - -/Rat 

scratch 

Fever, rash, 

polyarthritis, chill 

-/-/-/-/-/- Arthritis 

/articular 

fluid 

-/-/- Gas 

chromatog

raphy 

Ankle, 

elbow 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [48, 

56] 

58/M 1991 France - -/- Fever, polyarthritis -/-/-/-/-/- Septic 

arthritis/- 

-/-/- - Wrist, 

elbow 

-/-/-/-/-/-/- -/ 

Cefotaxime 

- [48, 

57] 

Continued on next page 
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e 
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46/M 1992 USA - Finger/ 

Rat 

Fever, chill, 

headache, 

polyarticular 

arthritis, pain in the 

lower back, elbow, 

and shoulder, 

systolic murmur, 

anemia 

-/10/-/8200/-/- Endocarditis

/Blood 

culture 

-/-/- - Wrist, 

sternocl

avicular 

-/-/-/-/-/-/- Broth 

macrodiluti

on/ 

Vancomyci

n and 

ceftriaxone, 

followed by 

penicillin G 

and 

tetracycline 

Cure [28] 

10/F 1992 Greece Living in 

a rural 

area 

Hand/R

at 

Swelling, malaise, 

erythematous rash, 

lymphadenopathy 

-/14.1/43/14500/-

/80 

-/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation 

Wrist -/-/-/-/-/-/- -

/Erythromyc

in 

Cure [58] 

5/F 1992 Norway - Contact 

with 

dead pet 

rat 

without 

history 

of biting 

Fever, headache, 

nausea, 

maculopapular and 

petechial rash 

-/-/-12000/< 11/- Septicemia/

Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

- -/-/-/-/-/-/- Disk 

diffusion/Pe

nicillin and 

chloramphe

nicol 

Cure [59] 

54/F 1992 Spain Rural 

environme

nt 

Her 

lower 

right 

limb/Rat  

Nausea, fever, 

swelling 

-/-/-/-/-/- -/Joint fluid +/-/- Phenotypi

c 

characteri

zation and 

cellular 

fatty acid 

patterns 

Ankle, 

wrist, 

elbow, 

knee 

-/-/-/-/-/-/- Disk 

diffusion 

and micro 

broth 

dilution/ 

Penicillin G 

Cure [60] 

Continued on next page 
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19/F 1993 France - Patient 

has one 

dwarf 

rabbit, 

one 

hamster, 

and one 

pet rat 

that they 

are 

nibbled 

her 

playfull

y 

Fever, 

polyarthralgia, rash, 

swelling, arthritis 

-/-/-/11000/-/120 Cutaneous 

abscess/ 

Blood 

culture 

-/-/- - Knee, 

shoulder 

-/-/-/-/-/-/- -

/Amoxicilli

n-

clavulanate  

Cure [61] 

63/M 1992 USA Pig farmer Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Malaise, anorexia, 

swelling, petechial 

rash, fever 

-/12/-/18500/-/- Septic 

arthritis/Syn

ovial fluid 

-/-/- - Ankles, 

knees, 

wrist 

48/-/-/-/134/ Disk 

diffusion/Fl

ucloxacillin, 

followed by 

vancomycin 

Cure [62] 

22 

months/

F 

1994 USA - Contact 

with pet 

rat 

[died] 

Fever, 

maculopapular rash, 

arthritis, arthralgia 

-/-/-/-/-/- - -/-/- - - -/-/-/-/-/-/- -/ Nafcillin 

and 

penicillin 

Cure [41, 

63] 

26/F 1996 USA - -/- Fever, burning left-

lower-quadrant 

pain, chill 

-/-/-/-/-/- Female 

genital tract 

infection/ 

Ovarian 

abscess and 

intrauterine 

device 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

- -/-/-/-/-/-/- -

/Tobramyci

n and 

cefoxitin, 

followed by 

doxycycline 

Cure [64] 

Continued on next page 
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Antibiotic 

treatment 

Outcom

e 

Ref 

22/F 1996 USA - -/- Vaginal pain -/-/-/-/-/- Female 

genital tract 

infection/ 

Abscess 

material 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

- -/-/-/-/-/-/- -

/Metronidaz

ole and 

clotrimazole 

Cure [64] 

1-week 

old/F 

1996 USA - None Presence nodule on 

the her head 

-/-/-/-/-/- Nodule/ 

Purulent 

material 

extracted 

from nodule 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

- -/-/-/-/-/-/- -

/Cephalexin  

Cure [64] 

77/M 1996 Spain - -/Rat Fever, malaise, 

vomiting, 

polyarthritis 

-/-/-/-/-/- Septic 

oligoarthriti

s/- 

-/-/- - Shoulde

r 

-/-/-/-/-/-/- -

/Clindamyci

n and 

ciprofloxaci

n 

- [48,65

] 

9/F 1998 USA Traveled 

to rural 

Wisconsin 

Heels, 

hands, 

elbows / 

Pet rat  

Nausea, vomiting, 

fever, arthralgia, 

fatigue, 

hemorrhagic 

pustules, anemia, 

malaise, arthralgia 

-/11.6/-/8500/-/49 -/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

Knee, 

elbow, 

ankle 

-/-/-/-/-/-/- -

/Ceftriaxone 

Cure [66] 

37/M*6 2000 Switzerl

and 

- Finger/ 

Pet rat 

Arthralgia, swelling, 

fever, chill, pustular 

rash, anemia, 

holosystolic 

murmur, vegetation 

on the mitral valve 

-/9.3/-

/6700/36/150 

Endocarditis

/ Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

Ankle, 

knee, 

elbow 

41/65/-/-/-/-/- Micro broth 

dilution/Cef

triaxone,  

followed by 

ceftriaxone  

and 

gentamicin,  

followed by 

penicillin 

Cure [67] 

Continued on next page 
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12/M 2000 USA - -/Rat Pharyngitis [sore 

throat], fever, hip 

arthritis, 

erythematous 

maculopapular rash  

-/-/-/-/-/- Septic 

arthritis/- 

-/-/- - Hip -/-/-/-/-/-/- -

/Cefuroxime 

and 

ceftriaxone 

- [48, 

68] 

16/M 2001 Belgium - Finger/ 

Rat 

Headache, 

vomiting, fever 

-/-/-/26300/22.2/- -/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

- -/-/-/-/-/-/- Disk 

diffusion/A

moxicillin-

clavulanate 

Cure [69] 

13/F 2001 UK - Finger/ 

Pet rat 

Malaise, arthralgia, 

fever 

-/-/-/NO/ 69/100 Septic 

arthritis/ 

Seropurulen

t material 

-/-/- - Hip -/-/-/-/-/-/- -/Penicillin 

G, followed 

by 

amoxycillin 

Cure [49,70

] 

84/F 2001 Spain Living in 

a rural 

communit

y 

Foot/Rat Polyarthritis, 

swelling, 

erythematous rash 

-/-/-/15000/206/67 Synovitis 

with pitting 

edema/ 

Blood 

culture 

-/N/N Phenotypi

c 

characteri

zation 

hands, 

knees, 

feet 

NO/NO/NO/N

O/-/-/- 

-

/Amoxicilli

n-

clavulanate  

Cure [71] 

19/F 2001 UK - -/Pet rat Fever, nausea, 

lethargy, tiredness, 

haemorrhagic 

pustules formation, 

swelling 

-/-/-/-

/abnormal/abnorm

al 

-/Blood 

culture was 

negative 

-/-/- Direct 

microscop

y on 

pustule 

aspiration 

Knees, 

ankles, 

metacar

pophala

ngeal 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [72] 

16/M 2001 USA - -/Rat Polyarthritis, fever, 

sore throat 

-/-/-/-/-/- Septic 

arthritis/- 

-/-/- - Ankle, 

knee, 

shoulder 

-/-/-/-/-/-/- -/Penicillin 

G 

- [48,73

] 

8/F 2002 USA - Allowed 

her pet 

rat to 

lick her 

tongue 

Fever, 

maculopapular and 

petechial rash, 

abdominal pain, 

swelling, 

thrombocytopenia 

-/-/33/10000/-/62 -/Skin 

aspirate 

-/-/- - Knee, 

wrists 

-/-/-/-/-/-/- -

/Ceftriaxone 

and 

doxycycline 

Cure [41] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

19/F 2002 USA Student -/Rat Fever, petechial 

rash, bilateral ankle 

and shoulder pain, 

swelling 

NO/-/-/NO/-/NO Leukocytocl

astic 

vasculitis 

/Blood 

culture 

-/N/N - Hands, 

shoulder

s, ankles 

-/-/-/-/-/-/- -

/Ampicillin

–sulbactam  

Cure [74] 

87/M 2003 Spain Live in an 

urban area 

with a dog 

and a cat 

as pets. 

Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Fever, weight loss, 

dysuria 

-/-/-/-/-/- Bacteremia/ 

Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, gas 

chromatog

raphy 

- -/-/-/-/-/-/- Disk 

diffusion/Le

vofloxacin 

Cure [75] 

60/F*6 2003 USA - -/- - -/-/-/-/-/- Endocarditis 

/Eye 

infection 

-/-/- - - -/-/-/-/-/-/- -/- Cure [76] 

72/M*13 2003 Switzerl

and 

Living in 

an urban 

Finger/ 

Rat 

Polyarthritis, 

swelling 

-/-/-

/11300/120/125 

Rheumatoid 

arthritis 

/Synovial 

fluid 

-/-/- 16S 

rRNA 

gene 

sequencin

g 

Knee, 

elbows, 

metacar

pophala

ngeal 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [77] 

56/F 2003 France - Finger/ 

Pet rat  

Swelling, 

polyarthritis 

 

-/-/-/13700/105/63 Arthritis 

/Blood 

culture 

N/N/N Phenotypi

c 

characteri

zation and 

16S 

rRNA 

gene 

sequencin

g 

Knee, 

ankle, 

shoulder

, elbow, 

wrist 

-/-/-/-/-/-/- Disk 

diffusion/Pe

nicillin G 

and 

ofloxacin 

Cure [49, 

78] 

Continued on next page 
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age/Gen

der 
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of 

public
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type 
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Complicatio

ns/Isolated 

from 
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nemal 

test/R
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ion 

method 
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ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

62/M 2003 Singapo

re 

- Foot/Rat Fever, polyarthritis,  

cholestatic hepatitis, 

swelling 

-/12.5/-

/29300/197/- 

Septic 

arthritis/ 

Synovial 

fluid 

-/-/- - Ankle, 

shoulder

,elbow, 

wrist, 

knee,  

interpha

langeal, 

metacar

pophala

ngeal, 

midtarsa

l 

230/63/N0/N

O/-/-/- 

-

/Ciprofloxac

in and 

doxycycline

, followed 

by penicillin 

G 

Cure [48,79

] 

56/M 2003 UK - Hand/ 

Rat 

Fevers, cough, sore 

throat, diarrhea, 

polyarthritis, 

maculopapular rash, 

erythematous 

synovitis, anemia  

-/11.2/-

/12600/225/79 

Systemic 

vasculitis/Jo

int fluid 

-/-/- DNA 

sequencin

g 

Wrist, 

thumb, 

both 

feet, 

ankle 

-/-/17.7/169/-

/-/- 

-/Penicillin 

and 

flucloxacilli

n, followed 

by 

doxycycline 

Cure [80] 

8/F 2004 USA - She 

bought a 

mouse 

from a 

pet 

store, 

but it 

died on 

the first 

day of 

the 

patient's 

illness. 

Fever, vomiting, 

sore throat, 

headache, papules 

and petechial rash, 

myalgia, neck pain, 

anemia 

-/11/35/8800/-/- -/- -/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [81] 
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age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 
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F/AN
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ST (U/L) 

/UREA/CRE

ATININ/GGT
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/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

11/F 2004 USA - -/- Arthralgia, 

headache, anorexia, 

fatigue, myalgia, 

fever, petechial 

rash, vomiting, 

abdominal pain 

-/13.8/39/15600/-

/- 

-/- -/-/- - Elbow, 

knee 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [81] 

13/F 2004 USA Student Nose 

and 

finger/R

at and 

hamster 

Headache, fever, 

pustular and 

maculopapular rash, 

myalgia, vomiting, 

anemia 

-/11.8/34.4/7100/-

/- 

-/- N/-/- - Wrist -/-/NO/NO/-/-

/- 

-/Penicillin 

G 

Cure [81] 

23/F 2005 Netherla

nd 

Assistant 

at a 

veterinary 

clinic 

Contact 

with pet 

rat 

without 

biting 

Fever, arthralgia, 

maculopapular rash, 

swelling 

-/-/-/-/22/- -/ Blood 

culture 

-/-/N PCR- 

PCR was 

positive 

for S. 

monilifor

mis in the 

saliva of 

the 

patient’s 

rats 

Knees, 

wrists 

-/-/-/-/-/-/- -

/Clarithrom

ycin 

Cure [82] 

7/M 2005 France Eating pet 

feces 

Contact 

with pet 

rat 

without 

biting 

Fever, 

maculopapular rash, 

arthralgia, swelling  

-/-/-/NO/300/60 -/ Blister 

fluid 

-/-/- Phenotypi

c 

characteri

zation, 

16S 

rRNA 

gene 

sequencin

g 

ankles, 

knees, 

elbows, 

wrists 

-/-/-/-/-/-/- Unsuccessfu

l/ 

Erythromyci

n and 

amoxicillin  

Cure [83] 
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age/Gen
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of 

public
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test/R

F/AN
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/UREA/CRE

ATININ/GGT
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Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

60/F 2005 France Pet shop 

employee 

Hand/ 

Rat 

Arthralgia, swelling, 

fever 

-/-/-/20000/105/63 Septic 

arthritis/Join

t fluid 

-/N/N 16S 

rRNA 

gene 

sequencin

g 

Hands, 

ankles, 

Knees, 

elbows 

90/40/NO/NO

/-/-/- 

-/Penicillin, 

followed by 

rifampin 

and 

clindamycin 

Cure [48, 

84] 

52/F 2005 USA Pet shop 

employee 

Finger/ 

Rat 

 

Headache, 

abdominal pain, 

diarrhea, lethargy, 

lymphadenopathy, 

myalgia, arthralgia, 

anemia, 

maculopapular rash, 

thrombocytopenia 

-/8.6/-/13800/-/- Multiple 

organ 

failure 

/Blood 

culture 

-/-/- 16S 

rRNA 

gene 

sequencin

g 

- 112/154/55/2.

9/-/-/- 

-/ 

Ciprofloxaci

n, 

metronidazo

le, and 

vancomycin 

Died [85] 

61/F 2006 Thailan

d 

Retired 

nurse 

Thumb / 

Rodent 

Fever, myalgia, 

arthritis, chill, 

petechial rash, 

swelling, 

pansystolic murmur, 

thrombocytopenia 

-/-/-/10000/-/93 Septic 

arthritis/- 

N/N/N - Fingers,

knees, 

wrists, 

interpha

langeal 

-/-/-/-/-/-/- -

/Amoxicilli

n/clavulanic 

acid 

and 

doxycycline

, followed 

by 

ceftriaxone 

and 

penicillin G 

Cure [86] 

68/M*6 2006 Canada Farmer Could 

not 

recall a 

rat bite 

Polyarthritis, 

petechial rash, 

swelling 

-/-/-/19250/-/- Haverhill 

Fever, 

Meningitis/

Blood 

culture 

-/-/- - Knees, 

ankles, 

metacar

pophala

ngeal, 

wrists, 

elbows, 

shoulder

s 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [87] 

Continued on next page 
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age/Gen

der 
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of 

public
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/UREA/CRE
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/LIPAS/AMI
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Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

18/M 2006 India - -/Rat Fever, cough, 

epistaxis, 

palpitations, joint 

pain, vegetations on 

the septal leaflet of 

the tricuspid valve, 

ventricular septal 

defect, 

thrombocytopenia 

-/-/-/7600/-/70 Endocarditis

/ Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation 

- -/-/-/-/-/-/- Disk 

diffusion/Pe

nicillin G 

and 

gentamicin 

Cure [88] 

49/F 2006 Australi

a 

- Hand/ 

Rat 

Fever, joint pain, 

myalgia, fatigue, 

swelling, macular 

rash, tachycardia, 

anemia 

-/10.9/-

/15000/502/55 

Septic 

arthritis/Join

t fluid 

N/N/N Phenotypi

c 

characteri

zation and 

16S 

rRNA 

gene 

sequencin

g 

Hands, 

elbow, 

knees, 

metacar

pophala

ngeal, 

wrists, 

interpha

langeal 

NO/NO/NO/N

O/NO/-/- 

-

/Doxycyclin

e 

Cure [48] 

14/M 2006 Canada - Caring 

for 2 

pet rats 

and 

could 

not 

recall a 

rat bite 

Fever, polyarthritis, 

petechial and 

purpuric rash 

-/-/-/-/-/- Leukocytocl

astic 

vasculitis 

/Pustular 

material 

-/-/- - Shoulde

rs, 

wrists, 

Knees, 

ankles 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [89] 

26/F 2006 USA - Patient 

let her 

pet rats 

lick her 

teeth 

Arthralgia, chill, 

fever, vomiting, 

myalgia, petechial 

and purpuric rash 

-/-/-/-/-/- Leukocytocl

astic 

vasculitis / 

Blood 

culture 

+/-/+ - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [90] 

Continued on next page 
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age/Gen

der 

Year 

of 

public
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or job 
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per mg/L /ESR 
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ion 
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ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

60/F 2007 Taiwan - Toe/Rod

ent 

Fever, weakness, 

weight loss, anemia, 

posterior eccentric 

mitral regurgitation, 

thrombocytopenia 

-/8.2/-

/15100/162.9/14 

Endocarditis

/ Blood 

culture was 

negative 

-/-/- 16S rRNA 

gene 

sequencin

g on valve 

specimens 

- NO/NO/-/-/-/-

/- 

-

/Levofloxac

in, followed 

by 

ceftriaxon, 

gentamicin, 

and 

doxycycline

, 

followed by 

ceftriaxone 

and 

doxycycline 

Cure [91] 

58/F*13 2007 Hong 

Kong 

House 

wife 

Thumb/

Rat 

Fever, 

polyarthralgia 

-/11.9/-/-/38.3/- Septic 

arthritis/ 

Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation 

Wrists, 

knee 

-/-/-/-/-/-/- -/Ampicillin Cure [49] 

19/M 2007 New 

Zealand 

- Finger / 

Pet rat 

 

Fever, hypotension, 

lymphadenopathy, 

headache, backache 

-/-/-/17000/-/- Sepsis/ 

Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

16S 

rRNA 

gene 

sequencin

g 

- -/-/-/-/-/-/- Disk 

diffusion 

and E-test/ 

Flucloxacilli

n and 

gentamicin, 

followed by 

amoxicillin 

 

Cure [92] 

29/M 2007 German

y 

Farmer -/- Fever, dyspnea, 

dizziness, giant 

floating vegetations 

on a degenerated, 

insufficient aortic 

valve, lethargy, 

weakness 

-/-/-/-/-/- Endocarditis

/ Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

16S rRNA 

gene 

sequencin

g 

- -/-/-/-/-/-/- -

/Ampicillin, 

ceftriaxone, 

gentamicin, 

followed by 

fosfomycin, 

penicillin, 

gentamicin 

Cure [93] 

Continued on next page 



26 

AIMS Microbiology                                                                                                                                                         Volume 10, Issue 4, 917–943. 

Patient 

age/Gen
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of 
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m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

74/F 2007 - - -/- Fever, murmur -/-/-/-/-/- Endocarditis

/ Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [37, 

94] 

80/M 2008 France Farmer Hand 

/Rooster 

scratche

s 

Chill, fever, back 

pain 

-/-/-/19000/488/- Spondylodis

citis 

and psoas 

abscess/ 

Blood 

culture 

-/-/- 16S rRNA 

gene 

sequecing 

on blood 

culture 

sample 

-  -/-/-/-/-/-/- -/Ofloxacin 

and 

amoxicillin-

clavu lanic 

acid, 

followed by 

imipenem-

cilastatin, 

ciprofloxaci

n, 

teicoplanin, 

followed by 

ofloxacin, 

clindamycin

, 

metronidazo

le 

Cure [95] 

74/F 2008 Japan - Finger/ 

Rat 

 

Fever, arthralgia, 

muscle pain, 

fatigue, 

erythematous rash 

4410000/12.5/-

/11500/14.2/- 

-/Blood and 

urine 

cultures 

were 

negative 

-/-/- 16S rRNA 

gene on 

crust of 

the bite 

sites 

Large 

and 

small 

joints, 

and 

lumbar 

back 

16/22/21/.92/-

/-/220 

-

/Minocyclin

e, followed 

by 

piperacillin 

 

 

Cure [96] 

55/- 2009 Denmar

k 

Farmer Finger/ 

Rat 

Swelling -/-/-/-/-/- Cutaneous 

abscess/ Pus 

-/-/- - Knuckle -/-/-/-/-/-/- -

/Erythromyc

in, followed 

by penicillin 

G 

Cure [97] 

69/M 2009 Denmar

k 

Farmer Finger/ 

Rat 

Nausea, vomiting, 

fever 

-/-/-/NO/69/- -/Blood 

culture 

-/-/- - NO -/-/-/-/-/-/- -/Penicillin 

G 

Cure [97] 

Continued on next page 



27 

AIMS Microbiology                                                                                                                                                         Volume 10, Issue 4, 917–943. 

Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT
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m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

13/M 2010 Canada - Could 

not 

recall a 

rat bite 

but kiss 

the pet 

rats 

Fever, vomiting, 

headaches, 

arthralgia, myalgia, 

macular rash 

-/12.8/-/20000/-/- -/Blood 

culture 

-/-/- - - NO/NO/NO/N

O/-/-/- 

-/Penicillin 

G 

Cure [98] 

7/F 2010 Canada - Could 

not 

recall a 

rat bite 

but kiss 

the pet 

rats 

Fever, fatigue, 

arthralgia, pustules 

rash, swelling 

-/13.3/-

/14000/53.4/27 

Leukocytocl

astic 

vasculitis / 

Blood 

culture and 

biopsies of a 

pustule were 

negative 

-/-/- - Wrist, 

ankle 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [98] 

59/M 2010 Hawaii - Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

but 

observe

d rats 

around 

his 

apartme

nt 

Fever, swelling, loss 

of appetite, 

diarrhea, malaise, 

mitral valve 

abnormality 

-

/14.9/42.9/12400/-

/- 

Septic 

arthritis/ 

Synovial 

fluid 

N/N/N 16S 

rRNA 

gene 

sequencin

g 

Ankles, 

knees, 

wrists, 

elbow 

166/229/24/1.

1/-/-/- 

-

/Ceftriaxone

, 

doxycycline

, 

gentamicin, 

followed by 

penicillin, 

doxycycline

, gentamicin 

Cure [99] 
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m method/ 

Antibiotic 
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Outcom

e 

Ref 

8/F 2010 Canada - History 

of rat 

exposur

e 

Fever, abdominal 

pain, nausea, 

diarrhea, petechial 

rash, headache, 

vomiting, malaise, 

arthralgia, swelling, 

anemia, 

thrombocytopenia 

-/10.1/-

/9600/152/45 

-/Purpuric 

lesion 

biopsy 

-/-/- - Metacar

peal 

NO/NO/-/-

/NO/-/- 

-/Penicillin 

G 

Cure [98] 

2 years 

and 3 

months/

F 

2010 Kuwait - Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Cough, vomiting, 

seizures, pharyngitis 

[sore throat] 

-/-/-/-/11.99/24 Bacteremia/

Blood 

culture 

-/-/- - - -/-/-/-/-/-/- Disk 

diffusion 

and E-test/ 

Cefotaxime 

and 

clarithromy

cin 

Cure [100] 

50/M 2010 Spain - -/Rat Malaise, fever, 

diarrhea, popular 

and pustular rash, 

arthralgia, systolic 

murmur 

-/-/-/11700/-/100 Endocarditis

/ Blood 

culture and 

skin biopsy 

N/N/N PCR  Interpha

langeal, 

knee 

-/-/-/-/-/-/- -

/Cefotaxime  

Cure [101] 

35/M 2010 - - -/Rat Vomiting, diarrhea, 

debilitating 

migratory,  

polyarthralgia, 

fever, rash 

-/-/-/-/-/- Bacteremia/

Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -

/Ampicillin- 

sulbactam 

and 

gentamicin 

Cure [37,10

2] 

14-

month-

old/M 

2011 USA - Knee 

and 

arm/- 

Fever, macular rash, 

hepatomegaly, 

lymphadenopathy, 

polyarthritis 

-/-/-/-/-/- -

/Cerebrospi

nal fluid 

-/-/- - - -/-/-/-/-/-/- -/- Died [103] 

70/M 2011 Israel - -/- Swellings in lateral 

bulbar 

-/-/-/-/-/- Polyarthralg

ia/- 

-/-/- 16S rRNA 

gene 

sequencin

g   

- -/-/-/-/-/-/- -

/Ceftriaxone 

Cure [104] 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

52/F 2011 UK - Finger/ 

Rat 

Fever, pain and 

swelling in her 

finger, migrating 

polyarthritis, flu-

like symptoms, 

lymphadenopathy 

-/-/-/11500/24/- Flexor 

tenosynoviti

s/ Blood 

culture and 

wound 

swabs were 

negative 

-/-/- - - -/-/-/-/-/-/- -

/Erythromyc

in, followed 

by 

flucloxacilli

n, 

benzylpenic

illin and 

metronidazo

le 

Cure [105] 

89/F 2011 France - Contact 

with rat 

Fever -/-/-/-/-/- -/Blood 

culture 

-/-/- 16S rRNA 

gene 

sequencin

g on blood 

culture 

- -/-/-/-/-/-/- -

/Amoxicilli

n/clavulanat

e and 

gentamicin, 

followed by 

ceftazidime, 

vancomycin

, 

metronidazo

le, followed 

by 

rifampicin 

and 

doxycycline 

Died [106] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

30/M*7 2012 Australi

a 

- Finger/ 

Pet rat 

Fever, headache, 

malaise, diarrhea, 

myalgia, weight 

loss, knee pain 

-/-/-/NO/219/114 Septic 

arthritis/ 

Blood 

culture was 

negative 

-/-/- 16S rRNA 

gene 

sequencin

g on 

synovial 

fluid 

Knee -/-/-/NO/128/-

/- 

-

/Ceftriaxone 

and 

flucloxacilin

, followed 

by 

benzylpenic

illin, 

followed by 

doxycycline 

Cure [107] 

8/M 2012 USA - Licked 

and 

scratche

d by pet 

rat 

Pustular and 

petechiae rash, 

hemorrhagic 

pustules, swelling of 

the hand and digits 

-/-/-/-/-/- Arthritis/ 

wound 

-/-/- 16S rRNA 

gene 

sequencin

g   

joints -/-/-/-/-/-/- -/Penicillin 

G 

Cure [108] 

58/M 2012 New 

Zealand 

- Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Fever, lower limb 

weakness 

-/-/-/-/-/- Spinal 

epidural 

abscess/ 

Abscess 

fluid 

-/-/- 16S rRNA 

gene 

sequencin

g, 16S 

rRNA 

gene 

sequencin

g on 

epidural 

abscess 

sample 

Vertebra

e 

-/-/-/-/-/-/- E-test/ 

Ceftriaxone 

and 

ciprofloxaci

n, followed 

by 

ceftriaxone 

Cure [109] 

28/F 2013 Canada - Could 

not 

recall a 

rat bite 

although 

hand -

feeding 

a pet rat 

Maculopapular rash, 

fever, pharyngitis 

[sore throat], 

oligoarthritis 

-/-/-/-/-/- -/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/Penicillin 

G 

Cure [110] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

44/M 2013 India - Finger/

Bite 

Fever, mitral 

regurgitation 

-/-/-/-/-/- Endocarditis 

/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation 

- -/-/-/-/-/-/- -/Penicillin 

G and 

gentamicin 

Cure [13] 

22-

month-

old/M 

2013 USA - The 

family 

had two 

pet rats 

without 

biting 

Fever, malaise, 

pustular rash, 

tachycardia, anemia 

-/10.9/-

/18100/5.4/ 94 

Septic 

arthritis and 

possible 

osteomyeliti

s / Synovial 

fluid, 

pustule, and 

bone 

-/-/- 16S 

rRNA 

gene 

sequencin

g and 

DNA 

mapping 

Hips -/-/-/-/-/-/- -

/Vancomyci

n and 

ceftriaxone, 

followed by 

penicillin G 

Cure [111] 

3/M 2014 USA - Finger/P

et rat 

Fever, 

papulovesicular 

rash, vomiting, leg 

pain, tachycardia, 

swelling 

-/-/-/NO/15.24/- Sepsis/syno

vial fluid 

and blood 

cultures 

were 

negative 

-/-/- Direct 

PCR/ESI-

MS on 

synovial 

fluid and 

serum 

Knee -/-/-/-/-/-/- -

/Ampicillin, 

followed by 

amoxicillin 

Cure [112] 

29/M 2014 UK Manual 

labourer 

in a 

warehouse 

Keeping 

several 

pet rats 

without 

biting 

Fever, malaise, 

polyarthralgia, 

bilateral 

palmoplantar rash 

with vesicular, sore 

throat, swelling 

-/-/-/10620/211/36 Septic 

arthritis / 

Blood 

culture was 

negative 

-/N/N 16S rRNA 

gene on 

ankle joint 

fluid 

Metacar

pophala

geal, 

elbow, 

knee, 

ankles 

NO/NO/NO/N

O/-/-/- 

-

/Benzylpeni

cillin 

followed by 

amoxicillin  

Cure [113] 

Continued on next page 
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der 
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of 
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/UREA/CRE

ATININ/GGT
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/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

49/M 2014 UK Homeless Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Fever, worsening 

right leg pain, rash, 

swelling, anemia, 

cellulitis, apical 

pan-systolic 

murmur, 

vegetation on the 

mitral valve 

-/10.5/-/NO/117/- Endocarditis

/ Blood 

culture 

-/-/- MALDI-

TOF MS, 

16S 

rRNA 

gene 

sequencin

g 

- -/-/-/-/-/-/- -/Benzyl 

penicillin 

and 

flucloxacilli

n, 

followed by 

co-

amoxiclav 

and 

gentamicin, 

followed by 

meropenem 

and 

doxycycline 

Cure [114] 

10/M 2014 USA - -/Pet rat Fever, vomiting, 

headache, leg pains, 

anemia, weakness 

-/10/-/17900/-/- -/- -/-/- Direct 

PCR on 

liver, 

lung, 

, and 

epiglottis 

tissue 

- -/-/-/-/-/-/- -/- Died [115] 

29/M 2014 UK - Owner 

of three 

rats 

Malaise, fever, sore 

throat, headache, 

maculopapular and 

petechial rash, 

swelling 

-/-/-/-/211/36 Septic 

arthritis and 

osteomyeliti

s/ Blood 

cultures and 

joint fluid 

were 

negative 

-/N/N 16S rRNA 

gene 

sequencin

g on 

synovial 

fluid 

Ankles, 

elbow, 

knee 

-/-/-/-/-/-/- -/Penicillin 

G 

Cure [116,1

17] 

Continued on next page 
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age/Gen

der 

Year 

of 

public
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contact 

with rats 

or job 
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Rodent 

type 
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count per uL/Crp 

per mg/L /ESR 
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Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN
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ion 

method 

Affected 
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ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

19/F 2014 USA - Could 

not 

recall a 

pet rat 

bite or 

contact 

with 

rodents 

Rash, swelling, 

fever 

-/13.3/-

/15800/8.5/30 

Septic 

shoulder 

arthritis/Syn

ovial fluid 

was 

negative 

-/N/N 16S rRNA 

gene on 

synovial 

fluid 

Shoulde

r 

-/-/-/-/-/-/- -

/Vancomyci

n, followed 

by 

penicillin, 

followed by 

ampicillin 

Cure [118] 

50/F 2015 Canada - -/Pet rat Fever, 

maculopapular rash, 

polyarthritis, lateral 

bulbar swellings 

-/-/-/-/-/- Septic 

arthritis/ 

Synovial 

fluid 

-/-/- MALDI-

TOF-MS 

Knee -/-/-/-/-/-/- -/Penicillin 

G 

Cure [119] 

45/M*6 2015 Qatar - Toe 

/Multipl

e rat 

bites 

Fever, hypotension, 

lymphadenopathy, 

anemia, valvular 

vegetations 

-/9.8/-/15300/-/- Endocarditis

/ Blood 

culture was 

negative  

 

-/-/- - Ankle -/-/-/-/-/-/- -/Cloxacillin Cure [120] 

79/M*8 2015 Japan Owned a 

bicycle 

shop 

Could 

not 

recall a 

rat bite  

Fatigue, joint pain, 

fever, diarrhea 

-/-/-/24200/205/- Bacteremia/

Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

16S 

rRNA 

gene 

sequencin

g 

Elbow, 

hip, 

knee 

NO/NO/NO/N

O/NO/-/- 

-

/Meropene

m  

Cure [121] 

Continued on next page 
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age/Gen

der 

Year 

of 

public
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with rats 

or job 
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site/ 

Rodent 

type 
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HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 
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ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

17/F 2015 USA - Could 

not 

recall a 

rat bite 

but 

encount

ered pet 

rats in 

his 

house 

Hip and low back 

pain, fever, 

maculopapular rash, 

arthritis, nausea, 

vomiting, swelling 

-/-/-/-/1.72/46 -/ Blood 

culture 

-/-/- - Sacroili

ac 

 

 

-/-/-/-/-/-/- -

/Ceftriaxone 

 

Cure [122] 

9/F 2015 USA - Playing 

and 

kissing 

the pet 

rats 

Fever, anorexia, 

vomiting, diarrhea, 

oral ulcers, joint 

pain, papule and 

pustule rash, 

myalgia, anemia 

-

/11.6/33.6/16970/

146 /64 

/Blood, 

urine, and 

stool 

cultures 

were 

negative 

-/-/- Direct 

PCR on 

skin 

biopsy 

N -/-/-/-/-/-/- -/Penicillin 

G 

Cure [123] 

46/F 2015 Canada - Contact 

to pet 

rat that 

scratch 

to her 

chest 

Fever, polyarthritis, 

nausea, vomiting, 

diarrhea 

-/-/-/11100/149/76 Osteomyelit

is/ Blood 

culture 

-/N/N - Wrists, 

ankles, 

metatars

ophalan

geal 

114/105/-/-/-/-

/- 

-

/Ceftriaxone 

Cure [117, 

124] 

Continued on next page 
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age/Gen
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of 
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per mg/L /ESR 
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ion 
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ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

72/F*6 2015 Japan - Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents; 

Consum

ed water 

and/or 

food 

may be 

contami

nated 

Fever, chill, back 

pain 

3670000/12.2/-

/13300/26.92/- 

Bacteremia 

and 

vertebral 

spondylodis

citis/ Blood 

culture 

-/-/- 16S rRNA 

gene 

sequencin

g 

- 34/45/-

/1.9/239/-/- 

-/Cefazolin, 

followed by 

sulbactum/a

mpicillin 

Cure [125] 

52/M*6 2016 Japan - Fingers 

and feet/ 

Rat 

Arthralgia, distress, 

swelling, back pain, 

fever 

-/15.3/-

/10300/34.6/- 

Osteomyelit

is/Blood 

culture 

-/-/- MALDI-

TOF-MS, 

16S rRNA 

gene 

sequencin

g 

Knees, 

ankles, 

wrists, 

shoulder

s 

NO/NO/NO/N

O/-/-/- 

-

/Ceftriaxone

, followed 

by penicillin 

G  

Cure [126] 

71/M 2016 Japan - Could 

not 

recall a 

rat bite 

but 

encount

ered 

wild rats 

in his 

house 

Fever, arthralgia, 

purpura and 

petechial rash 

-/-/-

/16480/30.04/41 

leukocytocl

astic 

vasculitis/ 

Blood 

culture 

-/N/N 16S rRNA 

gene 

sequencin

g 

Sternocl

avicular, 

wrist, 

metacar

pophala

ngeal,  

-/-/40/1.16/-/-

/- 

-

/Ceftriaxone 

and 

azithromyci

n, followed 

by 

levofloxacin

, followed 

by amoxillin 

Cure [127] 

Continued on next page 
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age/Gen
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of 

public
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with rats 

or job 
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per mg/L /ESR 

mm/h 

Complicatio
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from 

Trepo
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test/R
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ion 
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ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

17/F 2016 USA Student-

Living in 

the farm 

land 

Scratche

d by the 

pet rats 

and 

contact 

with rat 

oral 

secretio

ns and 

urine 

Fever, nausea, 

vomiting, diarrhea, 

abdominal pain, 

maculopapular rash, 

chill, fatigue 

-/-/-

/10900/1.55/46 

Septic 

arthritis/ 

Blood 

culture 

-/-/- MALDI-

TOF-MS, 

nucleic 

acid 

sequence 

Sacroili

ac 

-/-/-/-/-/-/- -/Penicillin 

G, followed 

by 

ceftriaxone  

Cure [128] 

50/F 2016 USA - Could 

not 

recall a 

rat bite 

but the 

pet rat 

licked 

her hand 

Fever, chill, purpura 

rash, swelling  

-/-/-/-/-/- -/-  -/-/- Direct 

PCR on 

blood 

sample 

Interpha

langeal, 

metatars

ophalan

geal, 

ankle, 

shoulder  

-/-/-/-/-/-/- -

/Ceftriaxone 

and 

doxycycline

,  

followed by 

doxycycline

, followed 

by penicillin 

G 

Cure [129] 

19/M 2017 - - -/Rat Fever, chest pain, 

myalgia, weight loss 

-/-/-/-/-/- Endocarditis

/ Blood 

culture was 

negative, 

operative 

sample was 

positive 

-/-/- - - -/-/-/-/-/-/- -/ Penicillin 

and  

gentamicin 

Cure [37, 

130] 

4/F 2017 USA - Biting/P

et rat 

Fever, arthralgia, 

petechial rash 

-/-/-

/5100/elevated/8 

Septic 

arthritis 

/Joint fluid 

-/-/- - Wrist -/-/-/-/-/-/- -

/Vancomyci

n and 

ceftriaxone, 

followed by 

penicillin G 

Cure [131] 

Continued on next page 
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of 
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m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

59/M 2017 France Snake 

Keeper 

Bred 

rats for 

snake 

food 

and 

could 

not 

recall a 

rat bite 

Fever, arthralgia, 

dyspnea, swelling 

-/-/-/15000/125/- Acute 

tetraplegia/ 

Culture for 

blood and 

synovial 

fluid were 

negative 

-/-/- 16S rRNA 

gene 

sequencin

g on 

synovial 

fluid 

Knees, 

wrist 

-/-/-/-/-/-/- -

/Amoxicilli

n and 

cloxacillin 

Cure [132] 

39/M 2017 Japan Pet shop 

employee 

Thumb/ 

Rat 

 

 

 

 

 

 

 

Fever, headache, 

pain and stiffness in 

the elbow, 

lymphadenopathy, 

arthritis  

-/-/-/-/-/- Bacteremia/ 

Blood 

culture 

-/-/- MALDI-

TOF-MS 

Elbow -/-/-/-/-/-/- Disc 

diffusion/ 

Ceftriaxone 

and oral 

doxycycline

, followed 

by 

ceftriaxone, 

followed by 

amoxicillin 

Cure [133] 

Continued on next page 
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m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

40/M 2017 German

y 

- Finger/ 

Pet rat 

Abdominal pain, 

paresthesia, 

hypesthesia distal 

-/-/-/17000/20.3/- Spinal 

epidural 

abscess/ 

Abscess 

material 

-/-/- MALDI-

TOF-MS, 

16S rRNA 

gene 

sequencin

g on 

epidural 

abscess 

sample 

- -/-/-/-/-/-/- Disc 

diffusion/Ce

ftriaxone 

and 

metronidazo

le, followed 

by penicillin 

G  

Cure [134] 

70/M 2017 USA - -/- Nausea, arthralgia, 

cutaneous eruption, 

petechial rash and 

hemorrhagic 

vesicles 

-/-/-/-/-/- Encephalop

athy and 

bacteremia/ 

blood 

culture was 

negative but 

bacterium 

isolated 

from wrist 

bulla  

-/-/- - - -/-/-/-/-/-/- -

/Ceftriaxone

, followed 

by 

vancomycin 

Cure [135] 

12/M 2017 Australi

a 

- -/Rat Fever, rash, 

arthralgia 

-/-/-

/13700/140.7/- 

-/Blood 

culture 

-/-/- MALDI-

TOF-MS 

- -/-/-/-/-/-/- -/ 

Cefotaxime 

and 

doxycycline

, 

Cure [136,1

37] 

52/F 2018 USA - Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Confusion, 

swelling, weakness, 

lethargy, fever, 

severe mitral 

regurgitation 

-/-/-

/22600/>270/85 

Mitral valve 

endocarditis 

and 

septic 

arthritis/ 

Synovial 

flui 

-/-/- MALDI-

TOF-MS,  

16S rRNA 

gene 

sequencin

g on valve 

tissue 

Knee, 

ankle 

-/-/-/-/-/-/- -

/Vancomyci

n and 

piperacillin-

tazobactam, 

followed by 

ceftriaxone 

Cure [138] 

Continued on next page 
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Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

Seven 

month 

old/M*9 

2018 Israel - Finger/ 

Rat 

Mild shortness of 

breath, 

hepatomegaly, 

enlargement and 

decrease in function 

of the right 

ventricle, 

enlargement of the 

left pulmonary 

artery, aneurysm 

-/-/-/NO/mild 

elevation/- 

Endocarditis

/ Blood 

culture was 

negative 

-/-/- Direct 

PCR on 

necrotic 

tissues of 

the 

pulmonar

y artery 

- -/-/-/-/-/-/- -

/Ceftriaxone 

Cure [139] 

61/M*11 2018 Japan - -/- Fever, headache, 

diarrhea fatigue, 

rash, anemia, 

thrombocytopenia 

2670000/8.8/25.7/

7420/13.1/- 

-/Blood 

culture 

-/-/- Phenotypi

c 

characteri

zation, 

16S rRNA 

gene 

sequencin

g 

- 30/79/67/4.1/-

/-/- 

/Ceftriaxone

, followed 

by 

ampicillin 

/sulbactam 

Cure [140] 

62/F 2018 UK - Could 

not 

recall a 

rat bite; 

contact 

with the 

feces of 

rats 

Lower back pain, 

diarrhea, vomiting, 

polyarthritis 

-/-/-/-/218/- Osteomyelit

is/ Spinal 

disc and 

peripheral 

joint 

specimens 

-/+/- 16S rRNA 

gene 

sequencin

g 

Intervert

ebral 

disks 

NO/NO/-

/210/NO/-/- 

-/ Penicillin 

G and 

clindamycin

, followed 

by 

amoxicillin 

and 

clindamycin 

Cure [141] 

33/F 2018 - - Rat 

exposur

e 

Fever, arthralgia, 

myalgia, flu-like 

symptoms, dyspnea, 

murmur 

-/-/-/11700/-/- Endocarditis

/ Blood 

culture 

- - - -/-/-/-/-/-/- -/ 

Ceftriaxone 

Cure [37,14

2] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

54/M 2019 China - Foot/ 

Rat 

Fever, chill, fatigue, 

malaise, myalgia, 

mild 

diarrhea, purple 

pustular 

and petechial rash, 

thrombocytopenia 

-/17/-/13100/225/- -/Blood 

culture was 

negative 

-/-/- Meta-next 

generation 

sequencin

g 

[mNGS], 

16S rRNA 

gene 

sequencin

g on 

pustular 

sample 

- 93/-/-/-/-/-/- -

/Tazobacta

m/piperacill

in, added 

doxycycline

, followed 

by penicillin 

G 

Cure [143] 

20/M 2019 USA - Could 

not 

recall a 

rat bite 

but 

kissed 

his pet 

rat daily 

Fever, 

polyarthralgia, 

diarrhea, petechial 

rash, 

lymphadenopathy, 

malaise, headache, 

dysuria 

-/13/-

/11500/79.1/- 

/Blood 

culture 

-/-/- MALDI-

TOF-MS 

Knees, 

elbows, 

wrists 

NO/NO/-/-/-/-

/- 

-

/Piperacillin

-

tazobactam, 

followed by 

ceftriaxone 

Cure [144] 

24/F 2019 USA Farmer -/Rat  Fever, chill, 

vomiting, 

maculopapular rash, 

pustule formation 

-/-/-/12100/-/- -/Blood 

culture 

N/-/- 16S rRNA 

gene 

sequencin

g 

Knee, 

followe

d by 

pain in 

other 

joints 

NO/NO/-/-

/NO/-/- 

-/Penicillin 

G  

Cure [145] 

67/M 2019 UK - -/- Ankle pain, 

diarrhea, purpuric 

rash, ejection 

systolic murmur, 

swelling  

 

-/-/-

/leukocytosis/+/- 

Endocarditis

/ Blood 

culture  

-/-/- - Metacar

pal 

Phalang

eal, 

sternocl

avicular, 

ankles  

-/-/-/-/-/-/- -

/Meropene

m, followed 

by 

amoxicillin 

Cure [146] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

75/F 2019 Portugal Living in 

a rural 

area 

Finger/ 

Rat 

Fever, myalgia, 

headache 

-/-/-/14670/334/ - Osteomyelit

is/ Blood 

culture 

-/-/- 16S rRNA 

gene 

sequencin

g, this 

bacterium 

was not 

identified 

by the 

phenotypi

c method 

Sternocl

avicular 

NO/NO/NO/N

O/-/-/- 

-

/Ceftriaxone

, followed 

by 

amoxicillin/

clavulanate 

Cure [117,1

47] 

36/F 2019 France - Hand/Pe

t rat 

Fever, arthralgia, 

myalgia, headache, 

maculopapular rash, 

swelling 

-/-/-/-/-/- -/ Blood 

culture 

-/-/- - Ankle, 

knee, 

wrist 

-/-/-/-/-/-/- -

/Ceftriaxone

, followed 

by 

amoxicillin 

Cure [148] 

65/M*6 2020 Denmar

k 

- Toes/ 

Rat 

Fever, myalgia, 

anemia, minor 

splenic abscess, 

loosening of the 

mitral valve 

prosthesis, aortic 

annular aneurysm, 

severe valve 

excrescences 

-/7.3/-/6400/135/- Endocarditis

/ Blood 

culture 

-/-/- MALDI-

TOF-MS, 

whole 

genome-

sequencin

g, 16S 

rRNA 

gene 

sequencin

g on heart 

valves 

- -/-/-/141/-/-/- E-test/ 

Cefuroxime, 

followed by 

meropenem, 

followed by 

gentamicin 

and 

meropenem, 

and 

treatment 

was 

switched to 

benzylpenic

illin 

Died [149] 

24/F 2020 USA - -/ Pet rat Fever, leg pain, 

murmur at the left 

sternal border 

-/-/-/NO/-/- Endocarditis

/Surgical 

culture 

-/-/- 16S rRNA 

gene 

sequencin

g 

- -/-/-/-/-/-/- -/Penicillin 

G 

Cure [150] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

27/F● 2020 USA - Thumb/ 

Pet rat 

Fever, chill, 

nausea/vomiting, 

malaise, 

polyarthralgia, 

erythematous and 

pustular rash, low 

back pain 

-/-/-

/14000/277.8/- 

-/Blood 

culture 

-/+/- - Hip, 

metacar

pophala

ngeal, 

wrist, 

shoulder

, ankle 

-/-/-/-/-/-/- -

/Ceftriaxon, 

followed by 

amoxicillin/

clavulanate  

Cure [151] 

71/M 2020 UK Bus driver -/- Weight loss, 

swelling of the 

knee, fever, 

tachycardia 

-/-/-/33700/224/- Septic joint 

/N 

-/-/- Direct 

PCR on 

knee fluid 

Knee -/-/-/-/-/-/- -/Co-

amoxiclava

nd 

amikacin, 

followed by 

amoxicillin 

Cure [152] 

66/F 2020 UK Worked in 

a mail 

distributio

n center 

Thumb/

Rodent 

Swelling -/-/-/19200/353/- Periprosthet

ic infection 

and 

followed by 

septic shock 

/- 

-/-/- 16S rRNA 

gene 

sequencin

g on 

operative 

tissue 

samples 

Knee, 

thumb  

-/-/19.9/158/-

/-/- 

-

/Vancomyci

n and 

doxycycline

, followed 

by 

meropenem 

Cure [153] 

24/F 2020 USA - Finger/ 

Pet rat 

Fever, chill, 

bilateral calf pain, 

holosystolic 

murmur 

-/-/-/-/-/- Endocarditis

/ Blood 

culture 

-/-/- Histopath

ology 

from the 

mitral 

valve 

- -/-/-/-/-/-/- -/Penicillin 

G 

Cure [154] 

37/M 2020 Qatar Industrial 

worker 

Could 

not 

recall a 

rat bite 

Fever, vomiting, 

acute 

gastroenteritis, 

headache, loose 

stools [diarrhea], 

abdominal cramps, 

macular 

erythematous rash, 

tachycardia, 

thrombocytopenia 

-/-/-/-/355/- Sepsis/ 

Blood 

culture 

-/-/- - - 98/80/11/155/

-/-/- 

-/Penicillin 

G 

Cure [155] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

76/M*6 2020 Japan Living in 

a rural 

area 

Present 

rats in 

the 

kitchen 

due to 

poor 

hygienic 

conditio

n and 

could 

not 

recall a 

biting 

Consciousness, 

arthralgia 

-/14.9/-

/18690/5.5/- 

Pneumonia/

Blood 

culture 

-/-/N 16S rRNA 

gene 

sequencin

g 

Elbow, 

hip 

22/32/19/1.53/

NO/-/- 

Micro broth 

dilution/Taz

obactam/pip

eracillin  

Cure [156] 

24/F 2020 USA - Finger/ 

Pet rat 

Fever, leg pain, 

weakness, fatigue, 

holosystolic 

murmur, multiple 

splenic infarcts, 

anemia, bilateral 

renal infarcts, 

weight loss 

-/-/-/NO/-/- Endocarditis

/ Blood and 

valve 

cultures 

were 

negative 

-/-/- 16S rRNA 

gene 

sequencin

g on heart 

valve 

tissue 

- -/-/-/-/-/-/- -

/Ceftriaxone 

and 

vancomycin

, followed 

by addition 

of 

clindamycin 

to previous 

antibiotics, 

followed by 

penicillin G 

and 

histamine, 

followed by 

amoxicillin/

clavulanate 

Cure [157] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

8- 

month-

old/F 

2021 Greece - Right 

cheek, 

eyes, 

nose, 

and 

other 

smaller 

bites all 

over her 

body 

/Rodent 

Hypovolemic shock 

due to bleeding 

from her right cheek 

and nose 

-/-/-/-/-/- -/Cultures 

were 

negative 

-/-/- - - -/-/-/-/-/-/- -

/Ceftriaxone  

Cure [158] 

8/M 2021 Australi

a 

- Purchas

ed 

a pet rat 

but 

could 

not 

recall a 

rat bite 

Fever, popular and 

petechial rash, 

migratory arthralgia  

-/-/-/-/ 274/45 -/Blood 

culture 

-/-/- - Wrist, 

shoulder

, ankles 

-/-/-/-/-/-/- -

/Ceftriaxone 

and 

doxycycline 

Cure [159] 

35/M 2021 USA - Could 

not 

recall a 

rat bite 

but 

exposed 

to the 

oral 

flora in 

rats 

Nausea, vomiting, 

fever, chills, black 

stools, petechial 

rash, migratory 

polymyalgias 

-/-/-/9100/344.3/- Bacteremia 

and 

synovitis 

/Blood 

culture 

-/-/- - Ankle -/-/-/-/-/-/- -

/Ceftriaxone 

Cure [160] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

55/F*10 2021 German

y 

- Contact 

with rat 

fecal 

when 

cleaning 

the 

holding 

cage 

Fever, 

polyarthralgia, 

erythematous 

macules rash 

-/-/-/-/5.4/- -/Blood 

culture 

-

/NO/N

O 

MALDI-

TOF-MS 

- 35/-/-/-/52/-/- E-test and 

disk 

diffusion/Ce

furoxime, 

followed by 

penicillin G 

Cure [137] 

64/M 2021 France homeless Forehea

d/ Rat 

Cerebral empyema, 

confusion, 

hemiparesis, 

subdural hematoma 

-/-/-/15082/33/- Subdural 

empyema/ 

Empyema 

intraoperati

ve sample 

-/-/- MALDI-

TOF MS, 

16S RNA 

gene 

sequencin

g 

NO -/-/-/-/-/-/- Disk 

diffusion/Ce

fotaxim and 

metronidazo

le, followed 

by 

amoxicillin 

Cure [161] 

59/F 2021 USA Cleaning Cleanin

g the 

place of 

rats in a 

research 

laborato

ry and 

could 

not 

recall a 

rat bite 

Arthritis, swelling  -/-/-/-/-/- Septic 

Polyarthritis

/ Synovial 

fluid 

-/-/- MALDI-

TOF MS 

Knee, 

wrists, 

shoulder

, ankle 

-/-/-/-/-/-/- -

/Ceftriaxone 

[Patient had 

a severe 

allergy to 

penicillin] 

Cure [162] 

55/M 2021 USA - -/Rat Back pain, weight 

loss 

-/-/-/-/30.1/36 Osteomyelit

is and 

discitis/ 

Aspiration 

of the L2-

L3 disc 

-/-/- MALDI-

TOF MS 

- -/-/-/-/-/-/- Micro broth 

dilution/Cep

halexin and 

linezolid, 

followed by 

cephalexin 

Cure [117] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

55/M 2022 Taiwan Business 

man 

Finger/ 

Rodent 

Swelling, erythema 

 

-/-/-

/11600/23.40/64 

Lower 

limb abscess 

formation 

/Blood 

culture 

-/-/- MALDI-

TOF MS 

Finger, 

knee 

-/-/-/-/-/-/- -

/Ceftriaxone

, 

doxycycline

, and 

clindamycin 

Cure [163] 

77/F 2022 China Farmer Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Fever, swelling -/12.8/-

/13100/17.83/- 

Bacteremia/ 

Blood 

culture 

-/N/- MALDI-

TOF MS 

Shoulde

r 

109/-/-/60.3/-

/-/- 

-

/Ceftriaxone

, 

followed by 

penicillin G 

Cure [164] 

12/F 2022 Australi

a 

- Hands/

Kissing 

her pet 

Rodents 

[mice 

and rats] 

and 

scratche

s  

Fever, left shoulder 

pain, rash, 

lymphadenopathy, 

swelling 

-/-/-/-/-/- -/Blood 

culture and 

synovial 

fluid 

-/-/- - Glenohu

meral  

 

 

-/-/-/-/-/-/- -

/Ceftriaxone

, followed 

by 

amoxycillin 

Cure [165] 

45/M*7 2022 USA - Hands/ 

Rat 

Fever, arthralgia, 

headache, weight 

loss, myalgia, 

abdominal pain 

-/17.5/-

/15000/118/- 

HIV/Joint 

fluid 

N/-/- MALDI-

TOF MS 

Knee, 

wrist 

-/63/-/-/-/-/- -

/Ceftriaxone 

Cure [166] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

64/F*6 2022 Netherla

nd 

- Could 

not 

recall a 

rat bite 

or 

contact 

with 

rodents 

Fever, swelling 

 

-/-/-/13100/156/- Periprosthet

ic joint 

infection 

and 

bacteremia/ 

Blood 

culture and 

knee 

aspirate 

-/-/- 16S rRNA 

gene 

sequencin

g on 

colonial 

bacterium, 

16S rRNA 

gene 

sequencin

g on knee 

aspirate 

Knee -/-/-/-/-/-/- -

/Cefuroxime

, 

followed by 

ceftriaxone,  

followed by 

doxycycline 

Cure [167] 

44/M 2022   -/Rat Lethargy, arthralgia,  

fevers, rigors 

-/-/-/-/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/-/-/-/-/- -/- Cure [37, 

168] 

91/M 2023 Belgium - Hand/ 

Rat 

Swelling, cellulitis 

with 

subcutaneous 

abscess, septic 

mono-arthritis, 

erythema 

-/-/-/23750/158/- Thumb 

abscess/ 

Abscess 

material 

-/-/- MALDI-

TOF MS 

Wrist, 

thumb 

-/-/-/-/-/-/- E-test/ 

Amoxicillin

/clavulanate, 

followed by 

doxycycline 

Cure [169] 

34/F 2023 USA - -/Rat      Fever, malaise, 

chill, polyarthralgia 

erythematous 

vesicular and 

papular rash, 

anemia 

-/11.9/-/9400/-/- Septic 

vasculitis/N 

N/-/- 16S rRNA 

gene 

sequencin

g on tissue 

and 

immunohi

stochemist

ry 

- -/-/-/-/-/-/- -

/Ceftriaxone

, followed 

by 

doxycycline 

Cure [170] 

Continued on next page 
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Patient 

age/Gen

der 

Year 

of 

public

ation 

country Potential 

contact 

with rats 

or job 

Bite 

site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT%, WBC 

count per uL/Crp 

per mg/L /ESR 

mm/h 

Complicatio

ns/Isolated 

from 

Trepo

nemal 

test/R

F/AN

A 

Identificat

ion 

method 

Affected 

joints 

ALT(IU/L)/A

ST (U/L) 

/UREA/CRE

ATININ/GGT

(U/L) 

/LIPAS/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Outcom

e 

Ref 

51/M 2023 Poland Homeless The 

patient's 

previous 

job was 

extermi

nating 

rodents 

Fever, palpable 

purpura rash, 

arthralgia 

-/-/-

/20500/265.7/- 

-/Blood 

culture 

-/N/N - Wrists, 

ankles 

32/58/-

/1.4/188/283/2

92 

-

/Ceftriaxone 

and 

vancomycin

, added 

ampicillin 

Cure [171] 

75/F 2023 USA - Finger/P

et rat 

Back pain, fever, 

chill, anemia, 

thickening of the 

posterior mitral 

leaflet, mitral 

regurgitation 

-/10.1/-/11800/-/- Endocarditis

/Blood 

culture 

-/-/- - - -/-/15/.5/-/-/- -

/Ceftriaxone 

and 

azithromyci

n, followed 

by 

ceftriaxone 

Cure [37] 

59/F*14 2023 USA - Finger/P

et rat 

Swelling, fever, 

chill 

-/-/-/NO/171/110 Acute 

Polyarthritis 

/Synovial 

fluid 

N/N/+ - Knees, 

wrist 

-/-/-/-/-/-/- Ceftriaxone Cure [172] 

*Underlying diseases: 1: Rheumatic fever; 2: Premature boy; 3: sickle cell anemia;4: Arteriosclerotic heart disease;5: Osteoarthritis and Paget’s 

disease;6: Diabetic; 7: HIV;8: Chronic heart failure, lumbar canal stenosis, and hepatic cell carcinoma;9: Tetralogy of Fallot;10: Atrial fibrillation 

hypothyroidism;11: Cirrhotic;12: Alcoholism, pulmonary tuberculosis, chronic seizure disorder;13: Osteomyelitis; 14: Autoimmune hepatitis and 

vitiligo; ●: Positive for anti-cyclic citrullinated peptide; M: Male, F: Female, N: Negative, NO: Normal, CRP: C-reactive protein, ESR: Erythrocyte 

sedimentation rate, WBC: White blood cell, VDRL: Venereal disease research laboratory, RF: Rheumatoid factor, ANA: Antinuclear antibodies, HB: 

Hemoglobin, HCT: Hematocrit, RBC: Red blood cell, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, GGT: Gamma-glutamyl 

transpeptidase, -: Not stated or incomplete description or no data 
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Table S2. Summary of published case reports on S. notomytis. 

Patient 

age/Gen

der 

Year of 

publica

tion 

country Job Bite site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT, WBC 

count per 

uL/Crp per 

mg/L /ESR 

mm/h 

Type of 

infection/Iso

lated from 

Type of 

infection/Is

olated 

from 

Trepon

emal 

test/RF/

ANA   

Identifica

tion 

method 

Affecte

d joints 

ALT/A

ST/UR

EA/CR

EATIN

IN/GG

T/LIPA

S/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Out

com

e 

Ref 

63/F 2018 Japan - Finger/ Rat Fever, fatigue, 

nausea, 

diarrhea, 

arthralgia, skin 

rash, pustule 

formation 

-/-/-

/11600/27.0/9

9 

-/Blood and 

skin pustule 

samples 

-/Blood 

and skin 

pustule 

samples 

-/-/- 16S 

rRNA 

gene 

sequenci

ng 

wrist, 

elbow, 

knee, 

ankle 

60/-/-

/2.49/-

/-/- 

Disk 

diffusion/ 

Ampicillin  

Cur

e 

[173] 

94/F 2018 Japan - There is 

not animal 

biting 

Fever, 

malaise, 

anorexia, 

bilateral knee 

pain, swelling  

-/-/-

/14200/19.5/- 

-/Joint fluid -/Joint 

fluid 

-/-/- groEL, 

gyrB and 

16S 

rRNA 

genes 

sequenci

ng on 

synovial 

fluid 

Knees -/-/-/-/-

/-/- 

-

/Ceftriaxon

e, 

followed 

by 

ampicillin/

sulbactam, 

followed 

by 

minocyclin

e 

Die

d 

[174] 

67/M 2019 Japan - Rats may 

have bitten 

patient, but 

the wounds 

had healed  

Fever, purpura 

rash, 

polyarthritis 

-/-/-/-/10.22/- Septic 

arthritis/ 

Blood 

culture 

Septic 

arthritis/ 

Blood 

culture 

-/N/N MALDI-

TOF MS, 

16S 

rRNA 

gene 

sequenci

ng 

Interph

alangea

l, 

metacar

pophala

ngeal, 

wrist, 

metatar

sophala

ngeal 

NO/NO

/-/NO/-

/-/- 

Micro 

broth 

dilution/ 

Meropene

m  

Cur

e 

[175] 

Continued on next page 
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Patient 

age/Gen

der 

Year of 

publica

tion 

country Job Bite site/ 

Rodent 

type 

Clinical signs RBC, HB, 

HCT, WBC 

count per 

uL/Crp per 

mg/L /ESR 

mm/h 

Type of 

infection/Iso

lated from 

Type of 

infection/Is

olated 

from 

Trepon

emal 

test/RF/

ANA   

Identifica

tion 

method 

Affecte

d joints 

ALT/A

ST/UR

EA/CR

EATIN

IN/GG

T/LIPA

S/AMI

LASE 

Antibiogra

m method/ 

Antibiotic 

treatment 

Out

com

e 

Ref 

72/F 2021 Thailan

d 

- -/- Fever, 

myalgia, 

polyarthralgia, 

decreasing 

consciousness, 

swelling  

-/-/-

/18900/211.6/- 

Meningitis, 

septic 

polyarthritis 

and 

spondylodisc

itis/Blood 

culture 

Meningitis, 

septic 

polyarthriti

s 

and 

spondylodi

scitis/Bloo

d culture 

-/-/- 16S 

rRNA 

genes 

sequenci

ng on 

synovial 

fluid 

Knee, 

hands, 

wrists 

60/-/-

/2.49/-

/-/- 

-

/Ceftriaxon

e, switched 

to 

amoxicillin 

Cur

e 

[176] 

70/F 2022 Japan - Exposure 

to rat feces 

and could 

not recall a 

rat bite 

Myalgia, 

fever, purpura 

rash, back 

pain 

-/-/-

/9000/16.9/- 

Bacteremia/

Blood 

culture 

Bacteremia

/Blood 

culture 

-/-/- MALDI-

TOF MS, 

16S 

rRNA 

gene 

sequenci

ng 

- -/-/-/-/-

/-/- 

Micro 

broth 

dilution/ 

Ceftriaxon

e, followed 

by 

ampicillin, 

followed 

by  

amoxicillin 

Cur

e 

[177] 
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Table S3. Summary of published case reports on S. felis. 

 

P
atien

t 

ag
e/G

en
d
e

r Y
ear 

o
f 

p
u
b
licatio

n
 

co
u
n
try

 

Jo
b
 

B
ite 

site/ 

R
o

d
en

t 

ty
p
e 

C
lin

ical 

sig
n
s 

R
B

C
, H

B
, 

H
C

T
,W

B

C
 

co
u
n
t 

p
er 

u
L

/C
rp

 

p
er 

m
g
/L

 

/E
S

R
 

m
m

/h
 

T
y

p
e 

o
f 

in
fectio

n
/I

so
lated

 

fro
m

 

T
rep

o
n
em

al 

test/R
F

/A

N
A

   

Id
en

tificat

io
n
 

m
eth

o
d
 

A
ffected

 

jo
in

ts 

A
L

T
/A

S
T

/U
R

E
A

/C

R
E

A
T

IN
I

N
/G

G
T

/L
I

P
A

S
/A

M
I

L
A

S
E

 

A
n
tib

io
g
r

am
 

m
eth

o
d

/ 

A
n
tib

io
tic 

treatm
en

t 

O
u
tco

m
e 

R
eferen

ce

s 

18/M 2021 Germany - The patient has a 

pet dog that was in 

regular contact 

with several cats 

Fever, rash, 

musculoskel

etal pain 

-/-/-/15000/248/- Polyarter

itis 

nodosa/ 
Blood 

culture 

was 

negative 

-/-/- PCR 

on 

purple 

skin 

lesions 

Knee -/-/-/-/-

/-/- 

-

/Amoxicil

lin/clavul

anic acid, 

followed 

by 

ceftriaxon

e, 

followed 

by 

amoxicilli

n 

C

ur

e 

[178] 
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