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 Abstract

Five days prior to the presentation, a 25-year-old male was diagnosed with mild coronavirus disease (CO-
VID-19) in a clinic and was undergoing home-based treatment. The patient was not obese, and his medical 
history included only pediatric asthma. Two days, he experienced chest pain and respiratory distress, which 
gradually exacerbated; therefore, an ambulance was summoned to his location. Saturation for peripheral 
oxygen was 93% (room air) to 97% (nasal cannula, 2 L/min), and the hypoxia was not severe. However, 
tachypnea was prominent, the patient exhibited signs of shock and he appeared unwell. Moreover, the pa-
tient was septic and a computed tomography scan revealed septic embolisms in his lung bilaterally and a 
low-density intra-luminal thrombus within his left jugular vein. He was diagnosed with sepsis secondary 
to Lemierre Syndrome (LS). Unfortunately, despite receiving intensive care, the patient died within a day.

We report a case of LS that was affected by the COVID-19 pandemic and had an unfortunate outcome owing 
to delayed diagnosis and consultation.
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Introduction

 Lemierre Syndrome (LS) is a rare and critical complication of anaerobic bacteremia primarily caused 
by pharyngitis or tonsillitis [1]. LS can commonly affect young healthy individual. Although the incidence of 
LS is very low (1–2 per million), the mortality rate is reported to be as high as 20% [2].

 We report a case of LS that was affected by the coronavirus disease (COVID-19) pandemic and had 
an unfortunate outcome owing to delayed diagnosis and consultation.
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Case Presentation

 Five days prior to the presentation, a 25-year-old male received a diagnosis of mild COVID-19 in a 
clinic and was undergoing home-based treatment. The patient was not obese and his medical history in-
cluded only pediatric asthma. Two days earlier, he experienced chest pain and respiratory distress, which 
gradually aggravated; therefore, an ambulance was summoned to his location. 

 Vital signs on arrival are displayed in Table 1 and arterial blood gas analysis is presented in Table 2. 
Hypoxia was not severe; however, tachypnea was prominent. The patient was in a state of shock state and 
exhibited cold sweats and livedo reticularis. 

Table 1: Vital signs on arrival.

Blood Pressure 115/50 mmHg

Pulse Rate 145 /minute

Respiratory Rate 40 /minute

SpO2

93 (Room Air)
→97 (nasal 2L/

min.)
%

Body Temperature 36.7 ℃

Glasgow Coma Scale 15

Table 2: Arterial Blood Gas Analysis.

pH 7.118

PaCO2 31.5 mmHg

PaO2 96.0 mmHg

HCO3- 10.0 mmol/L

Glucose 98 mg/dL

Lactate 10.88 mmol/L

mmol: millimole; mg: milligram

 The results of the blood tests and Computed Tomography (CT) scans are displayed in Table 3. The 
levels of inflammatory markers displayed a significant increase, whereas the markers of renal function and 
coagulation were also severely impaired. Plain CT scan revealed multiple bilateral shadows in the lungs 
(Figure 1). We assessed multiple organ failure as a result of sepsis caused by soft tissue infection or pneu-
monia of the COVID-19. However, contrast-enhanced CT revealed a low-density intraluminal thrombus in 
the left jugular vein (Figure 2). We diagnosed LS and assessed lung shadows and soft tissue swelling as 
secondary findings.

Table 3: Blood test.

White blood cells 36.67 103/mcL

Hemoglobin 16.1 g/dL

Hematocrit 46.4 %

Platelets 3 103/mcL

C reaction protein 30.67 mg/dL

AST 115 U/L

ALT 63 U/L

Alkaline phosphatase 670 U/L

Creatine kinase 1,647 U/L

Total Bilirubin 16.5 mg/dL

Direct Bilirubin 14.8 mg/dL

Blood urea nitrogen 108.1 mg/dL

Creatinine 3.79 mg/dL

Sodium (Na+) 136 mmol/L

Potassium (K+) 4.5 mmol/L

Chloride (Cl-) 91 mmol/L

PT-INR 1.29

APTT 31.4 second

D-dimer 1.5 mcg/mL

mcL: microliters; mg: milligram; dL: deciliter; mmol: millimole; mcg: microgram; ALT: 
Alanine aminotransferase; PT-INR: Prothrombin Time-International Normalized Ratio; 
APTT: Activated Partial Prothrombin time.
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Figure 1: The plain CT scan revealed multiple shadows in the bilateral 
lung.

Figure 2: The contrast-enhanced CT revea-
led a low-density intra-luminal thrombus 
with in the left jugular vein.

 During the course of the emergency care, the patient’s blood pressure demonstrated a downward 
trend and tracheal intubation and vasopressor administration were initiated. The patient was admitted to 
the Intensive Care Unit (ICU); however, sepsis progressed, and he died 8 h after admission. Upon admission 
to the ICU, antigen, and Polymerase Chain Reaction (PCR) tests for COVID-19 were negative.

Discussion

 In the present case, a young man with no apparent comorbidities presented to the emergency room 
on the 5th day of the COVID-19 outbreak. Although the patient experienced respiratory distress, there was 
no significant drop in saturation for peripheral oxygen (SpO2). However, on direct examination symptoms 
of shock were observed. The right upper arm appeared erythematous and swollen on physical examination, 
and a soft tissue infection was suspected, but there was no wound on the skin that might have been a portal 
of entry. A CT scan revealed scattered bilateral round mass shadows. An internal jugular vein thrombus was 
identified, and LS was strongly suspected. The patient was treated for LS-associated sepsis. Intensive care 
was continued, but unfortunately, the patient died of multiple organ failure 12 h later. 

 The diagnostic criteria for LS include 1) infection of the oropharynx by anaerobic bacteria, 2) bac-
teremia, 3) thrombophlebitis of the internal jugular vein, and 4) the presence of a remote infection site [3]. 
In the present case, a blood culture test revealed that the pathogen causing bacteremia was Fusobacterium 
necrophorum, which is a reasonable cause of LS [4]. The other criteria were also met in the aforementioned 
case.

 LS was a serious disease with a fatality rate of approximately 90% [5] before the widespread use of 
antimicrobial therapy. The rate of LS has improved in recent years to approximately 5% and it has come 
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to be called "the forgotten disease," [6]; however, case reports have been published constantly. Since the 
1990s, the incidence of LS has increased, which is believed to be related to a decrease in the frequency of 
antimicrobial use for pharyngitis [7]. In recent years, there have been infrequent reports of LS cases asso-
ciated with COVID-19 [8-10], and we believe that the present case was also associated with the COVID-19 
treatment system and pathophysiology.

 In Japan, the criteria for determining the severity of COVID-19 and the indications for hospitaliza-
tion were first assessed using SpO2 and comorbidities. In many clinics, the screening is performed first, 
and if the disease severity is mild, a face-to-face consultation is omitted and the patient is provided with 
symptomatic prescriptions.

 The most common symptoms of COVID-19 is a sore throat and most patients do not actively seek 
medical attention with a sore throat as their primary complaint, especially those who are young. Moreover, 
even when patients seek medical attention, pharyngeal observations are often excluded to avoid exposure 
to aerosols.

 The case was finally diagnosed as a COVID-19 false-positive case. The PCR test performed at the 
health center 5 days before the visit was positive, whereas the PCR and antigen tests performed at our 
hospital on the day of the visit were negative. In general, PCR tests for COVID-19 have a sensitivity of 70%–
90% and a specificity of 99% or higher [11,12], whereas antigen tests have a sensitivity of 50%–80% and 
a specificity of 99% or higher, depending on the test kit [13,14]. As this case occurred following the peak 
of the outbreak period of Omicron strains, the exact prevalence is unknown, and the negative predictive 
value cannot be calculated. However, even if the prevalence was overestimated by 1%, it is reasonable to 
conclude that the patient was a false-positive, with a positive predictive value of approximately 50% and a 
negative predictive value of >99%.

 Patients often complain of difficulty with oral intake during home care due to sore throats. Moreover, 
such patients do not adequately maintain oral hygiene, including tooth brushing. Exposure to oral bacteria 
may be very critical due to pharyngeal swelling and mucosal inflammation caused by viral pharyngitis.

 LS in young patients is a universal complication of acute upper respiratory tract infections, there-
fore, the pathogen-specific impact of COVID-19 needs to be considered separately. However, we suggest 
that the issue, in this case, was not whether he had COVID-19 but rather the fact that he missed the oppor-
tunity to be examined because of the altered system of care due to COVID-19.

Conclusion

 While oral and neck examinations are becoming hesitant because of the COVID-19 pandemic, Le-
mierre syndrome should be considered as a possibility.
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