Infection and Drug Resistance Dovepress
Taylor & Francis Group

CASE REPORT

Bilateral Knee Infectious Arthritis Caused by Proteus
mirabilis Mimicking Reactive Arthritis in an Elderly
Patient with Metastatic Cancer: A Case Report

Yang Li', Dongjie Du?, Fenghua Wen', Na Li', Yitao Jia'

'The Third Department of Oncology, Hebei General Hospital, Shijiazhuang, Hebei, 050051, People’s Republic of China; 2Vascular Surgery
Catheterization Room, Hebei General Hospital, Shijiazhuang, Hebei, 05001 I, People’s Republic of China

Correspondence: Yitao Jia, The Third Department of Oncology, Hebei General Hospital, Shijiazhuang, Hebei, 050051, People’s Republic of China,
Email jiayitac99@163.com

Background: Infectious arthritis is an uncommon but serious condition in older adults and may be easily misdiagnosed due to
atypical clinical presentations. Proteus mirabilis is a rare causative pathogen of infectious arthritis, and its manifestations can resemble
reactive arthritis, particularly in elderly patients with malignancy or immunocompromised status.

Case Presentation: A 74-year-old woman with advanced endometrial cancer was admitted with fever and urinary tract infection
caused by Proteus mirabilis, complicated by septic shock. After initial improvement with intravenous antibiotic therapy, she developed
recurrent fever accompanied by bilateral knee swelling and pain. Reactive arthritis was initially suspected, and empiric glucocorticoid
therapy resulted in transient symptomatic relief. However, magnetic resonance imaging of both knees demonstrated bone destruction
consistent with infectious arthritis. Repeated joint irrigation combined with prolonged antibiotic therapy led to clinical improvement,
resolution of fever, and recovery of knee function. Follow-up blood cultures were negative, and the patient remained clinically stable.
Conclusion: This case highlights the diagnostic challenges of differentiating infectious arthritis from reactive arthritis in elderly
patients with cancer. In older adults with Proteus mirabilis bacteremia who develop acute joint symptoms, infectious arthritis should
be carefully considered, even when initial response to glucocorticoids is observed. Early imaging evaluation and repeated micro-
biological assessment are essential to avoid delayed diagnosis and improve outcomes in the aging population.
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Background

Infectious arthritis is rare, and it is the infection of joints caused by bacteria or viruses that invade the joint cavity, which
often affects children or elderly individuals with low resistance.! The most common pathogens are Staphylococcus
aureus and Neisseria gonorrhoeae, but various mycobacteria, spirochetes, fungi and viruses can also infect the articular
cavity. The main manifestations of infectious arthritis are joint swelling, increased local skin temperature, pain,
accumulation of a large number of serous, fibrinous or purulent exudate in the joint cavity, joint capsule expansion,
pressure fluctuation and so on, often accompanied by an increase in body temperature. Articular cartilage destruction,
subchondral bone erosion, periarticular hyperosteogeny, bone destruction and synovial thickening can develop into
fibrous or bony joint healing, joint rigidity or dead joint over time.

However, the clinical manifestation of reactive arthritis (ReA) is very similar to infectious arthritis, which often occurs
secondary to acute non-pyogenic arthritis following infection of the urinary, reproductive, or intestinal tracts." Reiter’s syndrome,
also known as this disease, is an autoimmune disorder that differs significantly from infectious arthritis in that it is characterized
by sterile synovitis.” The ReA patients are usually young adults, with a mean age of nearly 3040 years.>* It primarily manifests
as involvement of one or more joints with varying degrees of severity. Mild cases may only experience joint pain while severe
cases present with obvious polyarthritis even leading to restricted movement. Typical manifestations include progressively
worsening asymmetric monoarthritis or oligoarthritis affecting lower limb joints such as knee, ankle and hip.
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Infectious arthritis especially that caused by Proteus mirabilis is rare. Infectious arthritis secondary to urinary tract
infection is also easily confused with ReA. We report an elderly cancer patient who developed bloodstream infection
caused by Proteus mirabilis and septic shock after urinary tract infection, followed by high fever and bilateral knee joint
swelling and pain. Finally, after several consultations and repeated evaluations, infectious arthritis was diagnosed. The
purpose of this case report is to clarify the diagnosis, treatment, and differential diagnosis of high fever and bilateral knee
pain in an elderly cancer patient after bloodstream infection, and to provide a reference for clinicians. We obtained
written informed consent from the patient and her family to publish clinical details and images.

Case Presentation

A 74-year-old woman with endometrial serous carcinoma and multiple bone metastases was admitted for routine anti-
tumor therapy. On admission, vital signs were stable: blood pressure 137/82 mmHg, heart rate 80 bpm, respiratory rate
19 breaths/min, and oxygen saturation 99%. However, she developed chills, sweating, and high fever (peak 38.9°C) on
the first night. Blood cultures were obtained, and the following day, she developed hypotension (68/45 mmHg) and
tachycardia (125 bpm). Blood cultures revealed Gram-negative bacilli, later identified as Proteus mirabilis, with
markedly elevated inflammatory markers.

The patient presented with septic shock and bacteremia, prompting immediate administration of vasopressors and
fluid resuscitation. Additionally, meropenem, a susceptible antibiotic against Proteus mirabilis, was promptly initiated for
targeted antimicrobial therapy. When the vital signs of the patient were stable, we conducted the CT scan, which revealed
the migration of previous left kidney stone into the left ureter, resulting in obstruction by a stone (Figure 1). The etiology
of bloodstream infection and septic shock caused by Proteus mirabilis was evident. Therefore, the urological surgeon
performed a left ureteral stent implantation for the patient.

After 8 days of meropenem, the patient experienced a recurrence of fever with a body temperature of 39.0°C,
accompanied by an elevation in inflammatory markers. Urine routine analysis revealed a significant presence of white
blood cells and bacteria, while both blood culture and urine culture yielded negative results (Figure 2). Following
consultation with the pharmacy department, the antibiotic regimen was adjusted to ceftazidime in combination with
vancomycin. Despite receiving 12 days of antibiotic therapy since admission, the patient developed another episode of
fever along with increased inflammatory markers (Figure 2). During this febrile period, the patient reported pain, local
swelling, and elevated skin temperature in bilateral knee joint. Infectious arthritis was considered as a possible diagnosis
based on the clinical presentation and history of bloodstream infection of the patient. Intra-articular saline irrigation and
local application of meropenem were administered under orthopedic expert guidance. Synovial fluid extracted from
bilateral knee joint appeared Greenish-yellow and turbid. Gram stain smears as well as bacterial and fungal cultures were

performed but showed no evidence of infection. Moreover, urine routine analysis returned to normal levels. Despite these

Figure | Typical CT images of the abdomen during the patient’s two most recent hospitalization. (A) A stone approximately 9 mm in diameter was present in the left renal
pelvis on September 20, 2023. (B) A stone about 9 mm in diameter was found at the beginning of the left ureter on November |, 2023. (The position of the kidney stone is
indicated by the white arrow).
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Figure 2 The changes in inflammatory markers of patients since admission. (A) CRP and PCT. (B) Leukocyte, neutrophils and the percent of neutrophils.

interventions, the patient’s fever persisted along with sustained elevation in inflammatory markers and continued knee
joint pain during episodes.

We observed inadequate blood concentration of vancomycin, thus the dosage was escalated to 0.5g, q8h. The knee
joint continued to be irrigated with saline and locally treated with meropenem. However, the response was not significant.
Subsequently, we sought input from multidisciplinary experts in orthopedics, anesthesiology, pharmacy, pain manage-
ment and rheumatology who opined that other osteoarthritis-related conditions, particularly ReA, cannot be ruled out.
Therefore, it is recommended to continue systemic administration of antibiotics. Additionally, a low-dose intravenous
dexamethasone (3mg) was administered for its anti-inflammatory effects while bilateral knee joint cavities were
continuously irrigated with saline and locally treated with ozone and betamethasone (7mg). Following successful control
of bilateral knee joint pain in the patient’s case, an MRI scan can be conducted. As a result of the aforementioned
treatment regimen, significant relief in bilateral knee joint pain was achieved along with normalization of body
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Figure 3 Typical MRl images of both knees showed multiple bone destruction, accompanied by surrounding soft tissue swelling. (A) Transverse section images of the left
knee. (B) Transverse section images of the left knee. (C) Sagittal section images of the left knee. (D) Sagittal section images of the right knee.

temperature and reduction in inflammatory markers. Furthermore, the patient’s overall condition including mental state
and appetite also exhibited improvement.

After glucocorticoid treatment, the patient did not experience fever recurrence and observed improvement in local
knee joint pain, swelling, and heat. The possibility of ReA was considered, but rheumatoid arthritis and infectious
arthritis needed to be ruled out. Nevertheless, most rheumatoid immune-related hematological indicators such as
rheumatoid factor, erythrocyte sedimentation rate, antinuclear antibodies, immunoglobulin, antistreptolysin O were
predominantly negative. Unexpectedly, MRI results revealed bilateral knee joint bone destruction with accompanying
soft tissue swelling (Figure 3). With guidance from imaging experts and evidence of bloodstream infection taken into
account, the final diagnosis was determined as infectious arthritis. Consequently, glucocorticoids were discontinued while
antibiotic therapy continued. Subsequently, there was significant relief in local swelling and heat of the bilateral knee
joint along with a return to normal body temperature (Figure 4). After a one-month follow-up period without any
episodes of high fever or noticeable local pain in the bilateral knee joint (pain score: 1-2), no signs of local swelling in
either knee or positive floating patella test were observed. Additionally, the range of motion for the left knee was
measured at 0—-160° while that for the right knee ranged from 0-150.

Discussion and Conclusion

Clinically, infectious arthritis may not always present typical manifestations, leading to potential misdiagnosis and
missed diagnoses. Infectious arthritis is typically characterized by acute joint inflammation and destruction caused by
bacterial or fungal infections, with the detection of pathogenic bacteria in joint effusion or tissue still considered the gold
standard for diagnosis. However, the positive rate of bacterial culture in articular effusion or synovial fluid ranges from

4 https: Infection and Drug Resistance 2026:19



Li et al

39.5 4
—&— Temperature (°C)
39 1 - 4- NRS of knee (score)
5
38.5
38
4~
~ ot
S s S
N— v
(2] \ ~
S 1 \ \ 8
= 37 f i = A\C A 3 g
= \ _— -~
& ll ] \ \ b
\
£ 365 1 V! AN / N
= 1 v/ \ 22
! X A-aA 2%
36 | Y
I . . .« . . \
i 1| Intra-articular saline irrigation and \
35.5 1 . ] . . \
Left ureter stenting 1| local application of meropenem A-a |1
1
35 l '
1
! Hospitalization days
34.5'k—t—i—i—i——k—k—k—t—i—-‘——‘ -0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Left ureteral calculi, || Ceftazidime Intra-articular Intra-articular Local application of
Proteus mirabilis combined with || saline irrigation saline ozone and glucocorticoid
bloodstream vancomycin for || and local irrigation and to both knees. intravenous
infection, treated anti-infection application of local administration of
with meropenem treatment meropenem. An application of dexamethasone.
increase in the meropenem
dose of
vancomycin

Figure 4 Body temperature, NRS of both knees, important symptoms, and treatment timeline during hospitalization.

51% to 80%, while smear tests yield a positive rate of approximately 29% to 71%. The combined detection rate of both
methods can be increased.”® Clinical manifestations include localized pain, redness and swelling, joint dysfunction, as
well as systemic symptoms such as fever and fatigue. Early diagnosis, immobilization of the affected joints, and
administration of appropriate antibiotics are crucial for effective treatment.

Infectious arthritis caused by Proteus mirabilis in both knees is a rare occurrence.” The patient initially presented with
septic shock following bloodstream infection due to left ureteral calculi. After the resolution of fever and normalization
of vital signs, including blood pressure, heart rate, oxygen saturation, and respiratory rate, the patient experienced
recurrent fever accompanied by pain and discomfort in both knees along with local redness, swelling, heat and pain. At
this point, infectious arthritis was suspected. Intravenous antibiotics ceftazidime and vancomycin were administered to
the patient while adjusting antibiotic concentration as needed. Bilateral knee joint cavity aspiration for effusion extraction
was performed along with bacterial and fungal culture as well as smear examination, however all yielded negative
results. Local saline irrigation and application of antibiotic meropenem were also implemented in both knees but proved
unsatisfactory.

In cases where conservative treatment fails to produce satisfactory outcomes, arthroscopic surgery may be considered
for exploration or debridement of the infected site. However, due to the patient being an elderly female with a frail
constitution and a history of advanced malignant tumors, she was unable to tolerate arthroscopic surgery despite
receiving local application of sensitive antibiotics through intravenous and bilateral knee joint. As a result, intermittent
fever and knee joint pain persisted. After conducting a comprehensive evaluation, we speculated whether there might be

alternative diagnostic possibilities for the patient.
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ReA is an immune-mediated seronegative form of arthritis that typically manifests 1-4 weeks following infections in
other body regions, often associated with genitourinary or gastrointestinal tract infections without microbial invasion into
the joint cavity.*'° It presents with conjunctivitis, arthritis, and urethritis but can also display diverse additional
manifestations.'' Diagnosis primarily depends on clinical evaluation, and around 10% of patients might have previously
experienced asymptomatic related infections while only one-third exhibit the aforementioned typical triad symptoms.'

Furthermore, ReA can solely manifest as symptoms related to joint inflammation which are challenging to differentiate
from clinical manifestations associated with infectious arthritis such as fever, swelling and pain. Severe cases may also
experience restricted joint mobility. Evidence for prior infection can be detected through blood culture, urine culture or stool
culture in nearly 60% clinically diagnosed ReA patients. Previous studies had indicated that HLA-B27 sensitivity is not highly
reliable as a diagnostic marker for acute ReA. Furthermore, ReA can present solely as symptoms related to joint inflammation,
which pose challenges in distinguishing them from clinical manifestations associated with infectious arthritis such as fever,
swelling, and pain. Severe cases may also exhibit restricted joint mobility. Evidence of prior infection can be detected through
blood culture, urine culture, or stool culture in approximately 60% of clinically diagnosed ReA patients.'* Previous studies
have indicated that HLA-B27 sensitivity is not highly reliable as a diagnostic marker for acute ReA."

Bacterial and fungal cultures as well as smear staining of the joint effusion yielded negative results. No significant
pain relief was observed with either systemic or intraarticular administration of antibiotics. Therefore, considering the
patient’s history of urinary tract infection, ReA was considered while rheumatoid arthritis was ruled out. The treatment
for ReA primarily involves systemic and topical application of glucocorticoids. Additionally, oral nonsteroidal anti-
inflammatory drugs can help alleviate associated symptoms.? In cases where there is a clear history of prodromal
infection, short-term use of antibiotics may be considered. Following the administration of low-dose glucocorticoids to
the knee joint and systemically, the patient’s temperature returned to normal and local swelling and pain in the knee joint
were relieved. Surprisingly, MRI results revealed significant bone destruction in both knees, leading to a final diagnosis
of infective arthritis.

Our analysis concluded that infective arthritis typically results in early bone destruction and is frequently accom-
panied by damage to surrounding tissues. Considering the patient’s history of malignancy, weakened immune system,
and previous bloodstream infections, treatment should be prolonged. The initial administration of antibiotics did not yield
satisfactory outcomes, possibly due to inadequate treatment. Glucocorticoids (GC) are crucial regulatory molecules with
anti-inflammatory properties within the body. In this patient who experienced a bloodstream infection caused by urinary
calculi from Proteus mirabilis followed by septic shock and fever, GC was administered in conjunction with
antibiotics.'*'* The patient exhibited severe systemic inflammation and involvement of both knees. Combining antibiotic
therapy with glucocorticoids may prove more effective; however, due to the presence of infective arthritis in the patient,
antibiotic treatment should remain the primary approach supplemented by glucocorticoids.

It should be noted that this study has certain limitations in etiological diagnosis. The final diagnosis of this case was mainly
derived from a comprehensive inference based on typical imaging findings, clinical symptoms and signs, and laboratory test
results. The synovial fluid culture result was negative, and a clear etiological confirmation could not be achieved through
synovial fluid detection. Ideally, further molecular biological tests should be carried out for joint effusion, among which
metagenomic next-generation sequencing (mNGS) can effectively make up for the deficiencies of traditional culture methods.
However, due to the extremely small amount of joint effusion in the patient, it was impossible to obtain sufficient samples for
detection, so the above-mentioned molecular biological tests could not be completed, resulting in the failure to achieve 100%
etiological confirmation of this case. This is the main limitation of this study.

This case suggests that in situations where clinical manifestations fail to differentiate between infectious arthritis and
ReA, it is crucial to promptly conduct a thorough pathological examination for confirmation of the diagnosis. In cases
where the pathological examination yields negative results, the diagnosis should be confirmed by considering both the
bloodstream infection and imaging examination. For clinically suspected infectious arthritis with atypical manifestations
and culture-negative joint effusion, especially in elderly immunocompromised patients, mNGS and other molecular
biological detections of articular effusion should be prioritized to achieve rapid and precise etiological diagnosis, so as to

guide individualized and accurate anti-infective treatment. Furthermore, it is essential to ensure comprehensive and
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meticulous collection of medical history, perform a thorough physical examination, and carry out relevant laboratory tests
in order to remain vigilant for subtle changes in disease progression and minimize misdiagnosis.
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