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Introduction
Pasteurella multicide (PM), which is mainly colonized in the 

oral cavity, nasopharynx, and upper respiratory tract of domestic 
and wild animals, was first isolated by Pasture in 1881 for the 
use of the development of a vaccine [1]. PM is a Gram-negative 
coccus that grows well on 5% sheep blood agar at 37℃ [2], and 
can be divided into five groups (A, B, D, E and F) according to the 
serotype classification of capsular polysaccharides [3]. Generally, 
human infections are caused by A and D, the most common 
causes of soft tissue infections after being scratched or bitten by 
domestic animals like dogs and cats [4]. In addition, pulmonary and 
abdominal infections, and other rare invasive manifestations (such  

 
as bacteremia, meningitis, endocarditis, and ocular infections) 
can also occur in neonates, the elderly, and immunocompromised 
individuals [5]. PM is sensitive to penicillin, which is often used as 
a first-line treatment, second-and third generation cephalosporins, 
and fluoroquinolones or tetracyclines as alternatives [6]. 

Diabetic foot infection (DFI) is one of the severe complications of 
diabetes precipitated by neuropathic or neuroischemic feet, which 
increases the risk of lower-extremity amputation and mortality 
[7]. There are few reports of PM regarding immunocompromised 
hosts. In this paper, a case of diabetic foot infected with PM without 
a contact history was reported and the related literatures were 
reviewed. 
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Case Presentation
A 51-year-old male patient presented to our emergency 

department complaining of recurrent fever and swelling and pain 
in his right lower extremity. He also felt chills, fatigue, and muscle 
soreness. The symptoms began to recur a week ago and gradually 
aggravated. The swelling range of the right lower limb spread from 
the ankle to the beneath of knee joint. He is a self-employed, with 
a history of type 2 diabetes for 17 years and was hospitalized for 
DFI in our hospital one year ago. After cefotaxime and levofloxacin 
intravenous anti-infection and insulin with acarbose for lowering 
blood glucose, he was improved and discharged. He used insulin 
and acarbose to control blood glucose at home, but the blood 
glucose level was rarely monitored. There is no special family 
history or genetic disease history, no history of surgery and trauma, 
no history of infectious diseases, no animal contact history.

The relevant examinations were quickly performed in the 
emergency department: WBC 14.24 *109/L, NE 89.5%, hsCRP 
310.9mg/L, PCT 90.08ng/ml, GHbA1C 9.20%. Glucose and protein 
were detected in urine, consistent with the diagnosis of diabetes. 
D-dimers and arterial blood gas were normal. After intravenous 
administration of 1g q8h of Imipenem-cilastatin, he still had low 
fever and distending pain in his right lower extremity. On admission, 
His temperature was 38.8°C, heart rate was 100 bpm, respiratory 
rate was 19 breaths per minute, blood pressure was 164/112 
mmHg. There was a small ulcer measuring approximately 2*1cm 
in his right lower extremity with high skin temperature and pus 
exudation could be seen. The dorsalis pedis artery pulsation existed. 
Re-examination in the ward: CRP 152.41mg/L, PCT 10.03ng/ml, 
ESR 108mm/h. Right ankle CT showed soft tissue swelling around. 
Deep vein ultrasound revealed muscular calf vein thrombosis of 
right, and the swelling just decreased slightly after anticoagulation 
with low molecular weight heparin. Echocardiography indicated 
mild mitral and tricuspid regurgitation and reduced left ventricular 
diastolic function. No abnormal lesions were found in abdominal, 
and chest enhanced CT scans. Empirical anti-infection therapy 
including intravenous linezolid 0.6g q12h combined with 
piperacillin-tazobactam 4.5g q12h was administered, along with 
symptomatic treatments such as diuresis and active control of 
blood glucose. His inflammatory indices gradually decreased, but 
symptoms remained unremarkable. The patient then asked to be 
transferred to the superior hospital for further treatment.

Moxifloxacin 0.4gqd and cefazolin sodium 1g q8 were given 
intravenously as initial treatments in the new hospital and blood 
glucose was controlled at 5.5-7.2 mmol/L. Blood cultures and pus 
cultures were further performed, which turned out negative. An MR 

plain scan of the ankle joint showed obvious swelling of soft tissue 
around the right ankle joint and effusion around the tendon of the 
right peroneal longus, peroneal shortus, and hallux long flexor. In 
addition, bone marrow edema was seen in the right calcaneus, 
talus, and distal tibia. In combination with the high inflammation 
indicators and magnetic resonance report, the diagnosis was 
considered as DFI.

Thus, under ultrasound guidance, 1.5ml of reddish liquid 
was sucked from the swelling site, and 53 Pasteurella multicide 
sequences were checked by NGS (Figure 1). Subsequently, the 
antibiotics were promptly changed to 6.4 million U penicillin in 
combination with levofloxacin 0.5g qd according to the NGS and 
drug susceptibility results. At this point, it could be observed 
that his right lower extremity swelling gradually improved, and 
inflammation indicators dropped rapidly. NGS re-examination only 
detected PM 2 sequences, suggesting that the treatments were 
effective.

Figure 1:  Effusion in superficial soft tissue of right ankle.

However, in the course of disease, other thorny problems 
arose. There was a continuous increase in NT-proBNP, whereas a 
progressive decline in the hemoglobin (Figure2A, 2B). Transthoracic 
cardiac ultrasound indicated multiple valve regurgitation and 
a moderate decrease in left ventricular diastolic function. Bone 
marrow biopsy showed more than ten medullary cavities, with 
hematopoietic cells accounting for about 30%, and visible 
megakaryocytes, as well as a hemopoietic system without obvious 
abnormalities. Through consultation with the Cardiology and 
Hematology departments, the cardiac damage may have resulted 
from long-term ischemia and hypoxia as the patient was in a state 
of severe anemia. After intensive nutrition, iron supplementation, 
and intermittent infusion of red blood cell suspension transfusions, 
the NT-proBNP was maintained at a slightly elevated level.
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Figure 2:  (A) NT-proBNP gradually increased as long-term anemia led to myocardial ischemia and hypoxia injury. (B) Hemoglobin fluctuated 
between 60-75g/L, in a state of moderate anemia.

After his condition stabilized, the patient was transferred back to 
local hospital to continue the consolidate treatment, and ultimately 
discharged free of symptoms, on injection Benzylpenicillin 1.2 
million units per month for 2 months.

Discussion
We undertook a focused review of literatures previously 

reported on PM infection in diabetic patients. A total of 31 articles 

were retrieved, from which 22 case reports were picked out, 
including 16 cases with animal contact history: 12 cases with 
scratched and bitten history and 4 cases with licking history. 5 
cases had no contact history, 1 case was unknown. The clinical 
manifestations were mainly soft tissue infections to varying 
degrees, and invasive manifestations such as respiratory tract 
infection, meningitis, intra-abdominal infection, and bacteremia 
could also be seen. Related cases are shown in [Table1].

Table 1: Case Report on Infection of Diabetic Patients Caused by PM.

Sex/age (y) Contact history Basic disease Clinical present PM Isolation Treatment Outcome

1[8] F/78 Scratched/cat DM 
HF

Septic shock Lymphedema 
of left lower extremity Blood Amoxicillin, penicillin Better

2[9] M/78 Bitten/cat DM Hand back abscess drainage fluid Cefoperazone, 
imipenem Better

3[10] M/75 No DM, Obesity Pneumonia sinusitis BALF Amoxicillin and 
clavulanate potassium MODF

4[10] F/72 Bitten/cat DM Arthritis, cellulitis Pus cefotaxime Better

5[10] F/62 Bitten/cat DM Arthritis, abscess Pus Amoxicillin, surgery Better

6[10] M/70 Bitten/dog DM Abscess, cellulitis Pus Tetracycline, surgery Better

7[10] F/41 Bitten/cat DM Abscess, cellulitis Pus
Amoxicillin and 

clavulanate potassium, 
surgery

Better

8[10] M/72 Bitten/cat DM Tumor Arthritis, cellulitis Blood Amoxicillin Better

9[11] M/68 Unknown DM Septicemia foot gangrene Blood Cephalosporin Death

10[12] M/51 Licked/dog DM Septicemia, cellulitis Blood Imipenem, ampicillin Better

11[13] M/54 Bitten/cat DM 
RA Septicemia, cellulitis Blood Cefuroxime Death

12[14] M/60 No DM CAP Blood Meropenem Better

13[15] M/58 No DN Peritonitis peritoneal 
effusion

Ceftazidime, 
levofloxacin Better

14[16] M/61 Licked/dog DM Bacteremia, cellulitis Blood Ciprofloxacin Better

15[17] M/65 Scratched/cat DM Interstitial pneumonia Blood Ceftriaxone Better

16[18] F/48 Bitten/cat DM Periprosthetic infection of 
hip joint

Intraoperative 
specimens Penicillin, flucloxacillin Better

17[19] M/61 Licked/cat DM Bacteremia Blood Meropenem, 
ciprofloxacin Better
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18[20] F/23 No DM Cellulitis Pus Ampicillin/sulbactam 
cefotaxime Better

19[21] F/73 Bitten/cat DM necrotizing fasciitis Blood Cefepime, ceftriaxone Better

20[22] M/67 No DM Cellulitis, osteomyelitis Blood Ceftriaxone, 
amoxicillin Better

21[23] M/60 Scratched/cat DM, cirrhosis Osteomyelitis, epidural 
abscess bone biopsy Cefepime, levofloxacin Better

22[24] F/67 Licked/cat DM meningitis Blood CSF ceftriaxone, ampicillin Better

PM often resides in the nasopharynx and respiratory tract 
of animals [25]. Human soft tissue infections can be caused after 
being scratched or bitten by animals, and even pyogenic arthritis 
or osteomyelitis can occur in severe cases. Licks of cats and dogs 
can also cause soft tissue infection, but often occur in artificial 
joints, which possibly may be contacted with secretions during 
feeding [18]. Non-contact infection associated with polysaccharide 
capsules is usually prevalent in the immunocompromised, such as 
diabetes, cirrhosis, and dialysis [26]. In addition, it is reported that 
PM is colonized in the respiratory tract of COPD patients, making 
them more susceptible to infection [27]. In this case, the patient 
was neither bitten by a cat or dog, nor exposed to secretions, nor 
changed artificial joints, but the NGS result did show PM infection. 
Given our patient’s long history of diabetes, we consider that the 
infection was caused by diabetes-induced immunodeficiency. 
Therefore, it is extremely important to adequately control the blood 
glucose of patients with diabetes and enhance their immunity.

DFI is a common complication in diabetic patients, manifested 
as a bone or soft tissue infection below the ankle [28]. According 
to the updated IWGDF [29] (The International Working Group on 
the Diabetic Foot) guideline, treatment should be based on clinical 
characteristics, severity of infection, possible pathogens or cultures, 
recent antibiotic history, and local antibiotic resistance. This 
patient was diagnosed as severe infection because he had systemic 
inflammatory response syndrome and bone marrow edema in 
his right ankle. With regard to pathogens, given the predominant 
distribution of Gram-negative bacteria (such as Escherichia coli) in 
China and the poor initial treatment, the antibiotic was adjusted to 
broad-spectrum antibacterial piperacillin-tazobactam combined 
with linezolid to cover methicillin-resistant staphylococcus aureus 
(MRSA) for empiric therapy. Nevertheless, he did not appear to 
be improving and there was a progressive decline in the blood 
routine test, possibly as a side effect of linezolid. Thanks to the NGS 
report [30], antibiotics were ultimately changed to penicillin and 
levofloxacin. Consequently, the patient’s conditions were markedly 
improved, thereby underscoring the importance of identification of 
the exact pathogens during empirical treatment.

Conclusion
Soft tissue infections induced by PM usually have domestic 

animal contact history, while non-contact ones are often in 
immunodeficient patients. Thus, it is very important to identify 
the pathogens promptly and timely by using the existing means 
and technologies in clinical practice, such as NGS. At the same time, 
clinicians are supposed to pay more attention to the rational use of 
antibiotics to reduce antibiotic resistances.
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