
Introduction
Prosthetic joint infection (PJI) is a dreaded complication of total 
joint replacement [1]. The likely causative organisms include 
Coagulase-negative Staphylococci, Staphylococcus aureus, 
Streptococci, enterococci, aerobic Gram-negative bacilli, 
Cutibacterium, and Enterobacterales [2-4]. Zoonotic organisms 
such as Pasteurella multocida (PM) very rarely cause PJIs [5]. 
PM is a Gram-negative coccobacillus transmitted to humans 
through bites or scratches from cats or dogs. Its most common 
manifestation includes cellulitis or osteomyelitis [6].
Typically, PJIs are confirmed using traditional gram stain, culture 
techniques, biomarkers (C-reactive protein [CRP], alpha-

defensins, and D-dimer), and synovial fluid cell counts [7]. 
Unfortunately, traditional Gram stain and culture techniques are 
operator-dependent, time-consuming, and error-prone [8]. 
Furthermore, not all pathogens can grow on traditional culture 
methods, leading to culture-negative results with estimates 
ranging from 14% to 45%. Multiple bacteria may be present in the 
PJI microbiome, and the dominant bacteria may overwhelm the 
other organisms [4,9]. Next-generation DNA sequencing 
(NGS) has been previously used in PJI to address the issue of 
culture-negative results [7]. Culture-negative PJI presents many 
challenges in determining prognosis, therapy, and confirming 
eradication. NGS has shown promise as a sensitive diagnostic 
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Introduction: Prosthetic joint infections (PJIs) are a dreaded complication of joint arthroplasty. Zoonotic organisms such as Pasteurella 
multocida (PM) rarely cause PJIs. Still, these organisms can be challenging to treat due to a low suspicion index and inadequate growth on 
culture. Next-generation sequencing (NGS) can be used to identify organisms in culture-negative PJIs. This is the first reported case of a PM 
positive total hip arthroplasty PJI using NGS.
Case Report: We report the case of a 70-year-old male presenting with a periprosthetic hip infection. PM was identified in high relative 
abundance on NGS and grew in culture. Subsequent intraoperative samples were culture negative for Pasteurella, but NGS demonstrated 
continued presence of Pasteurella.
Conclusion: PM is a rare case of PJI, but a high index of suspicion must be maintained in the appropriate clinical context. NGS is a vital tool for 
the identification of culture-negative organisms like PM.
Keywords: Prosthetic joint infection, next-generation sequencing×culture negative, Pasteurella multocida, next-generation sequencing, hip 
infection, arthroplasty.

Abstract

Learning Point of the Article:
NGS can identify rare and difficult-to-treat organisms causing PJI.I. NGS can potentially guide therapy, culture fastidious organisms, and 

determine their relative abundance and confirm eradication in cases of PJI

Culture Negative Pasteurella multocida Confirmed Prosthetic Hip 
Infection using Next-generation Sequencing
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tool for not only the diagnosis of bacterial infections but also the 
simultaneous identification of antibiotic susceptibilities [8, 10, 
11, 12, 13].
We report the case of a 70-year-old male who presented 2 
months after right total hip arthroplasty (THA) for a proximal 
femur non-union and hardware failure with wound dehiscence 
and a draining sinus tract, leading to a diagnosis of PJI. 
Intraoperative samples were obtained for gram stain, tissue 
culture, and NGS, all positive for PM. Here, we report the first 
reported case of a PM-positive Hip PJI using NGS.
The patient was informed that data concerning the case would 
be submitted for publication, and he provided both written and 
verbal consent.

Case Report
A 70-year-old male with diabetes mellitus and a surgical history 
notable for a right intertrochanteric femur fracture treated with 
a sliding hip screw complicated by a non-union and hardware 
failure underwent hardware removal at our hospital 18 months 
following the intertrochanteric fracture. Intraoperative cultures 
were negative at the time of hardware removal. He, then, 
underwent a right THA in our hospital 1 month following the 
hardware removal (Fig. 1a and b). He presented to our hospital 
with wound dehiscence and a draining sinus tract 2 months 

following the THA (Fig. 2a and b). The patient 
reported waking up in bed in a pool of blood 
and identified a large right open wound on his 
right hip. On seeing this, the patient went to 
the bathroom and subsequently fell. He denied 
head trauma or loss of consciousness.
The patient reported having a domestic cat 
that frequently licked, playfully bit, or 
scratched the patient. The patient denied a 
history of rheumatoid arthritis, malignancy, or 
u s e  o f  c o r t i c o s t e r o i d s  a n d  o t h e r 
immunosuppressive agents. Laboratory 
workup revealed a white blood cell count of 
10.4×106/uL, red blood cell count of 
3.46×106/uL, and hemoglobin of 9.1 g/dL. 

The differential was notable for only mild elevations in 
basophils, absolute neutrophil counts, and absolute monocyte 
counts at 1.2/uL, 7862/uL, and 978/uL, respectively. 
Inflammatory markers were elevated, with a CRP of 293.4 
mg/L and an erythrocyte sedimentation rate of 93 mm/h. A 
radiograph of the pelvis demonstrated intact prosthetic 
hardware and gas within the soft tissues (Fig. 3).
Given the diagnosis of hip PJI, the patient was taken to the 
operating room for irrigation and debridement, removal of 
THA, and placement of an antibiotic spacer (Fig. 4). 
Intraoperative deep tissue samples were obtained and sent for 
culture and NGS (Orthokey ®, Microgen, Orlando, Florida) 
(Fig. 5). Empiric vancomycin and 2 g intravenous cefepime 
Q8h were initiated postoperatively. Synovial fluid and tissue 
cultures were positive for PM, while anaerobic and fungal 
cultures were negative. NGS (Orthokey®, Microgen, Orlando, 
Florida) revealed a high relative abundance of PM (Fig. 5). 
Following these results, the patient was transitioned from 
empiric antibiotics to 2 g of intravenous ceftriaxone daily for 3 
weeks per infectious disease recommendations.
However, the above measures failed to eradicate the infection at 
3 weeks, and the patient developed recurrent wound drainage, 
which prompted a second debridement and explantation of the 
spacer. A new antibiotic spacer was placed as part of a two-stage 

exchange with plans of returning to the 
OR for a THA (Fig. 6).
Three weeks following the initial 
irrigation and debridement with spacer 
placement, the patient returned to the 
OR for a planned reoperation with the 
placement of an articulating spacer and 
a n t i b i o t i c  d e l i v e r y  d e v i c e . 
Intraoperative tissue samples were 
again obtained and sent for culture and 
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Figure 1: (a and b) Right hip total arthroplasty. Intraoperative and post-operative 
radiographs of right total arthroplasty.

Figure 2: (a and b) Right hip wound dehiscence. Clinical images displaying wound dehiscence.
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NGS. While the deep tissue cultures were negative, NGS was 
positive for PM. However, the microbial burden was much less 
at this point this time (Fig. 7). The deep tissue samples also 
demonstrated >50 polymorphonuclear cells in this sample. 
Given the failure of the spacer and IV antibiotics, the patient 
received a second antibiotic-impregnated spacer and a different 
IV antibiotic therapy directed against PM.

Discussion
The incidence of PJI is estimated to range between 0.5% and 
2.3% among all joint arthroplasties [3, 14]. PM is an 
exceedingly rare cause of PJI and comprises just 0.1% of 
reported cases. Other rare potential zoonotic causes of PJI 
include Brucella and Coxiella burnetii [15, 16]. Roughly 35 
cases of PM-associated PJI have been reported. Most of these 
patients report possessing a domestic cat [5, 17]. These findings 
are consistent with our patient, who reported regularly being 
licked and lightly bitten by his domestic cat. It has been 
speculated that patients’ knees may be more accessible than hips 
for domestic animals to lick or scratch, which correlates with 
PM PJI afflicting total knee arthroplasty 5 times more 

frequently than THA [5]. In addition 
to animal bites and scratches, 
previous literature has identified 
r h e u m a t o i d  a r t h r i t i s , 
corticosteroids, immunosuppressive 
therapy, and malignancy as risk 
factors for PM-PJI [5]. In addition to 
owning a domestic cat, our patient’s 
only risk factor for PM-associated PJI 
was diabetes mellitus. Although PM 
a n d  o t h e r  z o o n o t i c  P J I s  a r e 
uncommon, as demonstrated in our 
case, they can be challenging to 
identify and treat due to either a low 
index of suspicion or the inability to 
culture the organism [15, 17] 

accurately. Therefore, this case illustrates the need for a high 
index of suspicion for these organisms in the appropriate 
clinical context, such as someone with multiple animals at home 
and comorbid conditions, leading to immune compromise.
This is the first case of PM hip PJI confirmed by NGS [18]. 
NGS is a revolutionary technology that diagnoses clinically 
relevant microorganisms, quantifies their relative abundance, 
and detects antimicrobial resistance leading to a favorable [19]. 
NGS is a particularly promising tool for arthroplasty and PJI 
due to the well-known prevalence of culture-negative PJIs with 
some studies estimating culture-negative results as high as 42% 
[20]. Multiple previous studies have concluded that NGS can 
reliably identify organisms in culture-negative PJIs. This case 
correlates with these conclusions since the tissue obtained 
during the second washout was culture-negative. In contrast, 
NGS remained positive for PM [13, 21, 22], associated with a 
high neutrophil count in one of the tissue specimens obtained 
during his second washout. Thus, a repeat THA was deferred. 
Moreover, this case and the work by Tarabichi et al. illustrate 
that NGS is a viable option for identifying atypical organisms 
that may cause PJI, such as zoonotic organisms such as PM and 

Figure 3: Pelvis radiograph. Radiograph at the time of presentation 
displaying intact prosthetic hardware and gas in the soft tissues.

Figure 5: Intraoperative next-generation sequencing results. Next-generation sequencing results demonstrating the 
presence of Pasteurella multocida in the joint.

F i g u r e  4 :  P o s t - o p e r a t i v e 
radiographs showing antibiotic 
spacer. Antibiotic spacer in place.

Figure 6: Proprietary spacer in place.
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Streptococcus canis [11]. An added benefit of NGS is the ability 
to more comprehensively identify multiple organisms which 
either may not adequately grow on culture or may grow too 
slowly on culture. Another potential advantage of NGS is that it 
detects multiple pathogens, which is beneficial in light of recent 
data suggesting that many PJIs are polymicrobial [12, 21].

Conclusion
PJI is a devastating complication of joint replacement. This 
complication places significant financial strain on hospital 

systems. More importantly, 
t h e  l o n g - t e r m  h e a l t h 
implications for afflicted 
patients are substantial. For 
example, PJI is associated 
with extended hospital stays, 
high rates of disabi l ity, 
decreased quality of life, and 
i n c r e a s e d  h o s p i t a l 
readmissions. Given these 
significant consequences, 
p ro m p t  i d e n t i f i c at i o n , 
diagnosis, and appropriate 
treatment of the infected 

joint are paramount. NGS is a powerful and sensitive tool to 
accurately identify rare organism and can help select targeted 
antibiotic therapy.

Clinical Message

NGS is capable of identifying rare and difficult-to-treat organisms 
causing PJI. NGS is potentially a vital tool for the diagnosis of PJI, 
especially culture-negative results, and for documenting the 
eradication of difficult-to-treat infections. NGS has multiple 
advantages over culture techniques.
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Figure 7: Intraoperative next-generation sequencing results. Next-generation sequencing results demonstrating presence 
of Pasteurella multocida in the joint. 
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