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The COVID-19 pandemic, first reported in 

Wuhan, China, in December 2019, was defined as a 

global health crisis. This disease can cause various 

symptoms and severities, affecting many organs 

and systems in the body. Evidence shows that 

COVID-19 can cause “Long COVID-19 symptoms,” 

the sequelae of COVID-19, such as lung fibrosis, 

pulmonary emboli, cardiomyopathy, skin rash and 

arthralgia, sensory dysfunction, and stroke(1-2).  

Serratia marcescens is a gram-negative bacil-

lus belonging to the Enterobacteriaceae family. This 

organism can cause septic shock, which has a high  

mortality  rate. Diseases  caused  by S. marcescens in- 
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clude pneumonia, urinary tract infections, wound 

infections, meningitis, and endocarditis. To the best 

of our knowledge, there have been no reports of S. 

marcescens septic arthritis and osteomyelitis after 

COVID-19. The objective of this study was to report 

a case of septic arthritis and osteomyelitis caused by 

S. marcescens. The patient underwent an open 

arthrotomy and debridement. The patient had good 

functional outcomes, with no signs of recurrent 

infection at 9-month follow-up.  

 

CASE REPORT 

A 54-year-old Thai female presented to our 

emergency department with right hip pain for 1 

week. The underlying diseases were well-

controlled hypertension and dyslipidemia. She was 

diagnosed with COVID-19 2 weeks before presen-

tation and was treated by intravenous dexame-

thasone and favipiravir for 1 week. She denied any 

history of trauma. At the first visit, a physical 

examinations revealed normal vital signs, with no 
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fever. She had pain in the right hip with a limited 

range of motion. Plain radiography revealed 

narrowing joint space of the right hip, and no 

osteolytic lesions were seen (Figure 1). She was 

prescribed a painkiller and discharged from the 

hospital. The pain worsened 1 day after discharge, 

and she could not move or bear weight on the right 

hip, which was not relieved by the painkiller. She 

visited the hospital for reevaluation. 
 

 

Fig. 1. Plain radiograph of the patient. 
 

At the second visit, her blood pressure was 

94/60 mmHg, tachycardia was 105 beats/min, and 

fever was 37.5°C. Blood tests showed an elevated C-

reactive protein (CRP) level of 50 mg/L and an 

elevated erythrocyte sedimentation rate (ESR) level 

of 83 mm/h. She had leukocytosis, with a white 

blood cell count of 11,700 cells/μL with 80% 

neutrophils. Laboratory test results were negative 

for antinuclear antibodies, rheumatoid factor, anti-

cyclic citrullinated peptide antibodies, hepatitis B 

virus surface antigen, anti-hepatitis C virus 

antibodies, and anti-human immunodeficiency 

virus antibodies. Magnetic resonance imaging of 

the right hip showed a narrowed joint space with 

bone erosion, bone marrow edema, soft tissue 

edema around the right hip, and fluid collection 

containing fat and gas bubbles. The patient was 

diagnosed with septic arthritis of the right hip. 

Open arthrotomy and debridement were perform-

ed with spinal analgesia. We used 10 L of fluid 

irrigation solution, including saline, povidone-

iodine, and hydrogen peroxide. Intraoperatively, 

we found pus around 5 ml and destruction of the 

hip joint and femoral head. The initial results of the 

intraoperative gram strain test were negative. 

Tissue and pus cultures were collected and sent for 

further analysis. The operative time was one hour. 

Pain improved immediately after the operation. 

Cefazolin was administered intravenously. All 

specimens of synovial fluid cultured in blood 

culture vials and tissue culture were positive for S. 

marcescens. Antimicrobial therapy was changed 

based on susceptibility data to intravenous 

ertapenem for 6 weeks. Oral ciprofloxacin was 

prescribed for 6 weeks after intravenous antibiotics.  

After completing a 3-month course of 

intravenous antibiotics followed by oral antibiotics, 

the patient had only mild pain and could move her 

right hip, bear weight, and walk with gait 

assistance. CRP and ESR levels returned to normal. 

At the last follow-up, 9 months after the operation, 

she had no fever, pain, or signs of infection. She 

could walk and use the stairs independently. Both 

inflammatory markers were normal (ESR 18 mm/h; 

C-reactive protein level, 3 mg/L). 

 

DISCUSSION 

S. marcescens is a gram-negative bacillus 

that can cause serious nosocomial infections, which 

are more common in severe cases as a cause of 

bacteremia, pneumonia, and urinary tract infec-

tions(3-5). Primary joint infections with S. marcescens 

are rare. Almost all cases have occurred in trauma 

or drug addiction in critically ill patients(4-8). In 

septic arthritis, gram-negative bacteria are associat-

ed with a poor prognosis. Previous studies have 

stated that septic arthritis caused by gram-negative 

bacteria requires a longer treatment duration 

because the response rate is lower and recurrent 

infection is more common(9-10). 

S. marcescens rarely presents with septic 

arthritis or osteomyelitis. In this case, S. marcescens 

was identified as the etiological agent of septic 

arthritis following COVID-19. The patient’s 

COVID-19 was treated with intravenous dexame-

thasone and antiviral medication. We believe 

steroid use may have increased the risk of infection  
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in this patient or may be due to the sequelae of 

COVID-19.  

S. marcescens is commonly resistant to 

various antibiotics, including penicillin G, macro-

lides, clindamycin, ampicillin, amoxicillin, first-

generation cephalosporins, cefuroxime, nitrofuran-

toin, colistin, and tetracyclines(11-12). Therefore, 

starting treatment for Serratia infections with 

piperacillin-tazobactam, fluoroquinolone, or carba-

penem is recommended, then switching to the 

appropriate antibiotics after the antibiogram 

results. 

 

LITERATURE REVIEW 

Septic arthritis caused by Serratia, a gram-

negative bacterium, is rare. A few authors have 

reported this.  A PubMed search on July 11, 2022, 

using the keywords “Serratia marcescens” and 

“septic arthritis” yielded 41 articles. Twenty-two 

articles, including case reports, were included. 

Nakashima et al. reported epidemic S. marcescens 

arthritis as an iatrogenic infection in 10 patients 

using contaminated benzalkonium chloride anti-

septic agent(13). Ross et al. found S. marcescens in 

four intravenous heroin addicts in 1975, one of the 

most common pathogens among drug addicts(14). 

Martinez et al. reported an immuno-competent 

patient with no history of hospital admission or 

drug addiction(15). Hadid et al. reported a case of 

severe osteomyelitis and septic arthritis of the ankle 

caused by S. marcescens in an immunocompetent 

patient(16). The patient had uncontrolled diabetes 

mellitus and minor trauma. Olut et al. reported a 

case of a 43-year-old male patient with trauma and 

fractures of the right patella and right femoral 

condyle diagnosed with posttraumatic septic 

arthritis due to S. marcescens, which was isolated 

from the patient’s synovial fluid culture. Treatment 

consisted of debridement and intravenous 

ertapenem for 4 weeks. At 6-month follow-up, they 

reported a 30% restriction of motion in the joint 

despite treatment(17). I ̇zmir Dr. Behc ̧et Uz Children’s  

 

Table 1 Review of literature. 

Paper Case Affected joint Source Treatment 

Lafuente Martinez et 

al.(15,18) 

Male, 17 years old Knee Intraarticular injection Amikacin 

Watanakunakorn(8)  

 

Female, 69 years old Sternoclavicular Subclavian catheter Ceftizoxime + 

gentamycin 

Svensson et al.(22)  

 

Male, 46 years old 

Male, 40 years old 

Hip, ankle Diabetes + UTI 

postoperative infection 

TMP-SMX + 

cefotaxime 

ceftazidime 

Greene(23) 

 

Male, 16 years old 

 

Ankle 

 

Foreign body remnants 

(splinter) 

Cefotaxime 

 

Nakashima et al.(13) 

 

8 cases 

 

Knee, shoulder 

 

Epidemic due to 

contaminated 

benzalkonium chloride 

- 

Carmichael(24) Male, 15 months old Vertebra Broviac catheterization Ceftriaxone 

Chiu and Wang(6) 

 

Male, 34 years old 

 

Knee 

 

Traffic accident, 

contaminated wound 

Trimethoprim and 

Sulfamethoxazole 

Hadid et al.(16) Male, 72 years old 

 

Ankle 

 

Minor trauma 

contaminated with soil 

Ertapenem 

 

Sandal et al.(18) Male, 10 weeks old Knee Escobar syndrome Meropenem 

Shah et al.(19) 

  

Male, 50 years old Infective 

endocarditis 

IVDU Meropenem 

Giulia Fazio et al.(20) 

 

Female, 46 years old Pulmonary Cavitated metastasis, 

history of swimming 

- 

Erin L Simon(21) 

  

Male, 29 years old Sacroiliac joint Previous bloodstream 

infection 

Ceftriaxone, 

vancomycin 

Makusha et al.(25) Male, 89 years old Endophthalmos Urinary tract infection - 

https://www.bing.com/ck/a?!&&p=bab9311aadea95e1JmltdHM9MTY2NjgyODgwMCZpZ3VpZD0yYjJjNTM2NS1jNTdiLTY0YTItMzU3NS00MmFiYzRiYzY1ZDYmaW5zaWQ9NTI2Mw&ptn=3&hsh=3&fclid=2b2c5365-c57b-64a2-3575-42abc4bc65d6&psq=Trimethroprim-sulfamethothazone&u=a1aHR0cHM6Ly93d3cubXNkbWFudWFscy5jb20vcHJvZmVzc2lvbmFsL2luZmVjdGlvdXMtZGlzZWFzZXMvYmFjdGVyaWEtYW5kLWFudGliYWN0ZXJpYWwtZHJ1Z3MvdHJpbWV0aG9wcmltLWFuZC1zdWxmYW1ldGhveGF6b2xl&ntb=1
https://www.bing.com/ck/a?!&&p=bab9311aadea95e1JmltdHM9MTY2NjgyODgwMCZpZ3VpZD0yYjJjNTM2NS1jNTdiLTY0YTItMzU3NS00MmFiYzRiYzY1ZDYmaW5zaWQ9NTI2Mw&ptn=3&hsh=3&fclid=2b2c5365-c57b-64a2-3575-42abc4bc65d6&psq=Trimethroprim-sulfamethothazone&u=a1aHR0cHM6Ly93d3cubXNkbWFudWFscy5jb20vcHJvZmVzc2lvbmFsL2luZmVjdGlvdXMtZGlzZWFzZXMvYmFjdGVyaWEtYW5kLWFudGliYWN0ZXJpYWwtZHJ1Z3MvdHJpbWV0aG9wcmltLWFuZC1zdWxmYW1ldGhveGF6b2xl&ntb=1
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Hospital reported septic arthritis of the knee caused 

by S. marcescens in a 10-week-old baby with Escobar 

syndrome(18). Treatment consisted of intravenous 

meropenem. Shah et al. reported a rare presentation 

of infective endocarditis due to Serratia 

marcescens(19). The patient had a rapid onset of 

complications, including joint infections, splenic 

abscesses, myositis, and septic arthritis, despite an 

initial benign presentation of pneumonia. They 

concluded that S. marcescens bacteremia in patients 

with risk factors should prompt further investiga-

tion with a thorough evaluation of the source of 

infection and immediate treatment. Fazio et al.(20) 

described cavitated pulmonary nodules in a female 

patient with breast cancer concerning pulmonary 

cavities, and the differential diagnosis included 

metastatic lung nodules, rheumatoid arthritis, 

Langerhans cell histiocytosis, mycotic infections, 

and septic emboli. Simon et al. reported a case of 

septic sacroiliitis caused by S. marcescens; the 

patient could not walk for 3 weeks and was treated 

with intravenous ceftriaxone and vancomycin(21). 

Makusha et al. presented the case of an 89-year-old 

man with S. marcescens urosepsis with a multifocal 

end-organ infection on F-FDG PET/CT, including 

aortitis, splenic abscess, septic arthritis, thoraco-

lumbar discitis-osteomyelitis, and culture-

confirmed bilateral endogenous endophthalmitis. 

Summary if the literature review is shown in Table 

1. 

In our case, the patient was treated with 

intravenous ertapenem for 6 weeks based on the 

culture results after debridement, and open arthro-

tomy was performed. The important factor is to 

obtain pus or tissue cultures before administering 

intravenous antibiotics to avoid false negatives of 

the culture. Early diagnosis and urgent surgical 

debridement are key factors for success. 
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