
C A S E  R E P O RT

Diagnostic and Therapeutic Challenges in Lemierre 
Syndrome: A Case Report Using Metagenomic Next 
Generation Sequencing
Qi Qi*, Jun Yang*, Linhui Yang , Huohuan Tian, Chun Wan, Dan Liu

Department of Respiratory and Critical Care Medicine, West China Hospital, Sichuan University, Chengdu, Sichuan, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Dan Liu; Chun Wan, Department of Respiratory and Critical Care Medicine, West China Hospital of Sichuan University, Chengdu, 
Sichuan, People’s Republic of China, Email liudan10965@wchscu.cn; wanchun66@wchscu.cn 

Abstract: Lemierre syndrome (LS) is a rare and life-threatening condition predominantly caused by Fusobacterium necrophorum. 
Currently, there are no standardized clinical guidelines for LS management. Here, we describe the case of a 40-year-old male with 
fever, productive cough, and dyspnea but no sore throat. Diagnostic radiological examinations revealed multiple pulmonary cavitary 
nodules and an internal jugular vein occlusion. Metagenomic Next-Generation Sequencing (mNGS) of the alveolar lavage fluid 
identified Fusobacterium necrophorum, thereby confirming the diagnosis of LS. Intriguingly, the patient exhibited a delayed clinical 
response despite receiving the appropriate antibiotic. After integrating tigecycline into the treatment to address potential co-infecting 
bacteria, we observed a marked improvement in his clinical symptoms. Subsequent follow-up over 12 weeks post-discharge revealed 
complete alleviation of symptoms, and a chest CT scan showed marked regression of the lung lesions. 
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Introduction
Lemierre syndrome (LS), originally described by Prof. Lemierre in 1936, is characterized by septic thrombophlebitis, 
predominantly affecting the internal jugular vein, which subsequently embolizes and causes peripheral septic lesions such 
as metastatic lung abscesses.1 The predominant causative agent of LS is Fusobacterium necrophorum, a gram-negative 
anaerobic bacillus frequently located in the oropharyngeal region.2 Predominantly affecting young and healthy indivi-
duals, LS has an annual incidence of 14.4 cases per million among adolescents aged 15–24.3,4 Notably, it has been 
hypothesized that the incidence of LS may have risen over recent decades possibly owing to antibiotic resistance, 
increased syndrome awareness, and fewer tonsillectomies.5

However, not all LS cases present typical clinical symptoms, which can result in misdiagnoses. Patients with LS have 
a higher risk of thromboembolic complications and mortality.6 Timely recognition and standard antibiotic regimens are 
vital for improving patient prognosis. The primary treatment modalities for LS comprise antibiotic and anticoagulant 
therapies. We detail a case where a prompt resolution of clinical symptoms was challenging even with adherence to 
a standardized antibiotic regimen.

Case Presentation
A 40-year-old male was admitted to the emergency room with an 8-day history of fever, productive cough, and dyspnea 
but without a sore throat. He reported no pharyngeal pain prior to admission and had not undergone any recent dental 
procedures. Physical examination revealed bilateral coarse breath sounds with scattered rales and edema in the lower 
extremities. The oropharyngeal examination was unremarkable. Laboratory analysis showed a white cell count of 
20.31×10^9 cells/L with 87.7% neutrophils. Procalcitonin was 44.91 ng/mL, C-reactive protein was 54.40 mg/L, 
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interleukin 6 was 117.20 pg/mL, thrombocytopenia (platelet count of 17×10^9/L) and D-Dimer concentration was 
9.12mg/L. Immediate radiologic assessment included a chest CT revealing multiple cavitated nodules and moderate 
pleural effusion (Figure 1A). Empirical treatment with meropenem and moxifloxacin was initiated, alongside chest 
drainage and admission to the hospital ward for further management.

Three days later, the blood cultures yielded growth of both gram-negative rods and gram-positive cocci. This 
prompted an adjustment in the antibiotic regimen, transitioning to vancomycin and imipenem. The patient’s lower 
extremity edema persisted asymmetrically, despite no significant findings on lower extremity venous ultrasonography. 
Laboratory tests showed an increased platelet count of 452 × 10^9/L and a further elevated D-dimer concentration of 
12.3 mg/L. Given these laboratory changes, prophylactic anticoagulation with enoxaparin (4000 AXaIU/day) was 
commenced to prevent possible thrombosis. Nonetheless, the patient continued to experience febrile episodes despite 
broad-spectrum antibiotic coverage.

Nine days later, metagenomic sequencing of bronchoalveolar lavage fluid identified Fusobacterium necrophorum as 
the predominant pathogenic microorganism with a sequence count of 5097. Subsequent ultrasonographic examinations, 
including jugular venous and transesophageal cardiac ultrasounds, revealed patent flow in the proximal portion of the left 
internal jugular vein (Figure 2A) and occlusion in the middle and distal portions (Figure 2B), without notable cardiac 
abnormalities. These findings confirmed the diagnosis of Lemierre syndrome. Given the patient’s known allergy to 
piperacillin/tazobactam, the antibiotic course was adjusted to ceftriaxone (2g/day) and metronidazole (1.5g/day). 
Additionally, the dose of enoxaparin was increased to 8000 AXaIU per day. Despite the antibiotic change, the fever 
persisted intermittently, and inflammatory markers remained elevated (CRP 94.10 mg/L, interleukin 6 43.60 pg/mL, 
procalcitonin 0.12 ng/mL). A repeat chest CT demonstrated a partial resolution of pulmonary lesions (Figure 1B). 
Adding tigecycline to the treatment protocol resulted in significant clinical improvement and the cessation of fever. 

Figure 1 (A) Chest CT upon admission reveals scattered nodules and encapsulated pleural effusion in both lungs. (B) After a 10-day course of oral ceftriaxone and 
metronidazole, chest CT indicates a partial reduction of the pulmonary lesions. (C) Subsequent chest CT at 12 weeks post-antibiotic treatment, demonstrating significant 
and sustained regression of pulmonary lesions.

Figure 2 (A) The proximal lumen of the left internal jugular vein exhibits a rich blood flow signal (white arrow). (B) The middle and distal segments of the same vein display 
weak echogenicity with an absence of notable blood flow signals (white arrow).
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Discharged on day 26 with a regimen of oral metronidazole and amoxicillin-clavulanate, the patient had a follow-up 
chest CT one month later that showed insufficient improvement of the lung lesions. Consequently, the antibiotic therapy 
was extended due to the continued symptoms and suboptimal lesion resolution. By the end of the 12-week antibiotic 
course, two months post-discharge, the patient was symptom-free, and imaging revealed substantial regression of the 
lung abscess (Figure 1C).

Discussion
The classic triad of Lemierre syndrome is pharyngotonsillitis, internal jugular vein thrombosis, and metastatic abscess.7 It 
is essential to note that these symptoms are characteristic but not universal.8 This variability can pose challenges to early 
detection and intervention. The diagnostic approach usually integrates various tools like Doppler ultrasound of the 
internal jugular vein, blood cultures, and chest imaging. Occasionally, there’s a need for more advanced or invasive 
measures.9 In the case we discussed, the mNGS of the alveolar lavage fluid provided clarity regarding the LS diagnosis. 
Therefore, in instances where diagnosis remains elusive, techniques like sampling from embolic locations and leveraging 
mNGS on alveolar lavage fluid, especially in cases where cultures are negative, can prove invaluable.10

There is no standardized treatment consensus for LS, but the primary approach often involves antibiotics and 
anticoagulation. Fusobacterium necrophorum exhibits susceptibility to penicillin, amoxicillin, imipenem, and 
clindamycin.11 Given that some strains of Fusobacterium necrophorum and potential co-infecting pathogens might 
exhibit beta-lactamase production, recommendations strongly advocate incorporating beta-lactamase inhibitors into the 
LS antibiotic regimen.12 Initial treatment strategy typically commences with broad-spectrum antibiotics, which are then 
switched to a pathogen-specific regimen following diagnostic results. Carbapenems or piperacillin/tazobactam in 
combination with metronidazole is currently recommended.13 For patients with beta-lactam allergies, combining empiric 
quinolones with metronidazole stands as a viable alternative.14 Antibiotic therapy for LS typically spans between 3–6 
weeks. For those who respond well within the initial 2 weeks of IV treatment, transitioning to oral therapy is an option to 
consider.9,15 In the case we present, severe infection was evident based on clinical evaluation and diagnostic tests. 
Adhering to our institution’s protocol for managing severe respiratory infections, we initiated broad-spectrum antibiotics, 
specifically meropenem and moxifloxacin, to cover a diverse range of pathogens. This empirical treatment was later 
refined based on pathogen identification. Nevertheless, 10 days into the antibiotic regimen, the patient did not exhibit 
marked improvement, persisting with intermittent fever. Prior case reports have suggested delayed clinical responses 
despite adequate antibiotic therapy, partly attributed to the intravascular nature of the infection hindering antibiotic 
penetration into fibrin clots.12 Drawing from this knowledge, we speculate that challenges such as insufficient antibiotic 
access to lung abscess fibrin clots, bacterial toxin release, and co-infecting bacterial infections could have been 
contributing factors. Introducing tigecycline to the treatment proved transformative, leading to the alleviation of the 
patient’s symptoms. This case required an extended antibiotic treatment duration of 12 weeks. Consequently, when 
clinicians encounter a suboptimal response to antibiotics in treating LS, they should be proactive, considering the 
abovementioned factors and adjusting the treatment strategy accordingly. This might involve changing the antibiotic 
regimen and considering surgical intervention for abscess drainage, among other strategies. The duration of antibiotic 
therapy for LS should be flexible and tailored according to the disease’s severity and the patient’s progress in follow-ups.

Anticoagulation’s role in LS remains debated. While some advocate for its beneficial effects in resolving infections, 
others argue that clot formation is merely a consequence of the infection and will naturally resolve once it is addressed.16 

Numerous studies and meta-analyses have examined the effects of anticoagulation on revascularization and mortality in 
LS patients. The effect of anticoagulation may be limited to a slight improvement of early in-hospital complications, or 
may only be found in patients with extensive or bilateral thrombotic extension at the time of diagnosis, although the latter 
needs to be proved by future studies.17 In the case presented, the patient underwent a complete course of anticoagulation 
without any associated complications. It’s vital to note that anticoagulation should be considered without contraindica-
tions or perceived risks and following clinical anticoagulation guidelines.
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Conclusion
Lemierre’s syndrome (LS) is a rare condition with often delayed diagnosis due to limited clinician awareness. Some more 
advanced or invasive techniques, such as embolic lesion sampling and mNGS of alveolar lavage fluid, enhance early 
detection. Recommended antibiotic regimens for LS often include piperacillin/tazobactam with metronidazole. If the 
patients display a delayed clinical response, longer intravenous antibiotics, a reassessment of antibiotic regimens for co- 
infections, and surgical interventions may be considered. For LS patients without specific contraindications, the inclusion 
of anticoagulation therapy is generally endorsed.
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