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Septic arthritis is a serious infection that can lead to joint destruction, sepsis,

and high mortality rates, particularly in elderly patients and those with comorbid

conditions. Comorbidities such as diabetes, rheumatoid arthritis, chronic kidney

disease, and liver disease can complicate the diagnosis, treatment, and overall

prognosis of the disease. These conditions may impair immune function, delay

diagnosis, and hinder effective antimicrobial therapy, thereby increasing the risk

of severe complications and poor outcomes. This review explores the impact of

comorbidities on the prognosis of patients with septic arthritis, emphasizing the

need for tailored management strategies to improve outcomes in this vulnerable

population. Understanding the interplay between comorbid conditions and

septic arthritis is essential for optimizing treatment approaches and enhancing

patient care.
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1 Introduction

Septic arthritis (SA) is a potentially life-threatening condition characterized by the
acute infection of a joint, typically resulting in inflammation, pain, and impaired function
(1–3). It can rapidly progress to joint destruction and systemic spread, making prompt
diagnosis and treatment critical for improving patient outcomes (4). The pathophysiology
of SA involves the hematogenous spread of pathogens, which leads to the invasion and
inflammation of the synovium (5). Staphylococcus aureus, including methicillin-resistant
Staphylococcus aureus (MRSA), is the most common cause of SA, with Streptococcus
pneumoniae, Enterococcus faecalis, and Pseudomonas aeruginosa also identified as causative
agents (6). These microorganisms induce a complex inflammatory response (1–3) that not
only compromises the affected joint but can also precipitate sepsis (7), further complicating
the clinical picture.

Elderly patients with SA face high mortality rates, often associated with comorbidities
such as diabetes, preexisting joint disease, and challenges in early diagnosis, even with
aggressive management (8). With recent studies providing updates on SA, management
strategies have become clearer, aiding in prompt diagnosis and the initiation of early
antibiotic therapy (9). Despite this, SA remains associated with significant morbidity and
mortality, particularly among vulnerable populations (10). The risk of SA increases with
age, especially in individuals with compromised immune systems or chronic conditions
(4, 11, 12). In-hospital mortality rates for SA range from 7% to 15% (13), and long-term
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complications, such as joint destruction and functional impairment
(14), further highlight its impact as a critical concern in both
clinical and public health contexts.

Comorbidities, defined as the “co-occurrence of distinct
diseases” alongside the primary disease (15), have long been
recognized as important factors in determining the prognosis,
treatment outcomes, and mortality of patients with SA (16).
Chronic conditions such as diabetes mellitus, rheumatoid arthritis,
and cardiovascular disease, among others, can complicate both
the diagnosis and management of SA (17, 18). Understanding the
interplay between these comorbid conditions and the outcomes of
SA is crucial for improving patient management and outcomes, as
they influence both the course of the infection and the patient’s
long-term prognosis, ultimately affecting their ability to recover.

2 Comorbidities in septic arthritis

2.1 Diabetes mellitus

Diabetes mellitus (DM) is a common comorbidity and one
of the main risk factors for SA (19), significantly increasing the
risk of mortality in these patients (10). Studies show that DM
raises the risk of SA by a factor of 3.3 (12). The increased
susceptibility to infections in diabetic patients can be attributed
to multiple factors, including poor glycemic control (20), chronic
low-grade inflammation (inflammaging) (21), and other diabetes-
related pathologies (22), all of which impair the immune system
and make patients more prone to infections like SA.

Hyperglycemia impairs polymorphonuclear cell function by
reducing leukocyte mobilization, causing chemotaxis defects,
and limiting energy for pathogen uptake. Diabetes also reduces
intracellular killing of microorganisms and, through diabetic
neuropathy, can increase the risk of SA by promoting skin
infections (12).

Diabetic patients are statistically significantly more likely to
experience treatment failure (23), hence, necessitating longer
hospitalization durations (24) and additional interventions due
to the cases being complicated (25, 26). Additionally, diabetes
is significantly associated with infections caused by multi-
drug resistant organisms (MDROs), including MRSA, which
complicates antibiotic management and often necessitates the use
of more potent, nephrotoxic agents (27, 28).

Although direct studies on SA are limited, potential
mechanisms by which diabetes may affect its outcomes are
multifactorial. Hyperglycemia impairs the function of neutrophils,
macrophages, and other immune cells, reducing their ability to kill
pathogens effectively (29, 30). Chronic hyperglycemia also causes
glycosylation of immune proteins, further weakening host defenses
(30). Furthermore, vascular endothelial dysfunction in diabetic
patients leads to reduced blood flow and oxygen delivery to affected
joints, delaying tissue repair and increasing the risk of persistent
infection (31). Diabetes also promotes a state of chronic low-grade
inflammation, which can increase susceptibility to infections, and
hinder its resolution (32). Low-grade inflammation is characterized
by elevated levels of pro-inflammatory cytokines such as IL-6 and
TNF-α, and these cytokines can serve as markers for the presence
and progression of arthropathy in individuals with DM (33–35).

In addition to these pathogenic mechanisms, practical
management modifications are essential to optimize outcomes
in diabetic patients with SA. Specifically, a recent network meta-
analysis found that a blood glucose target range of 110–144 mg/dL
was best for reducing infection risk in critically ill patients (36).
Furthermore, early and close involvement of interdisciplinary
services, such as endocrinology, is recommended to individualize
glycemic management strategies, thereby enhancing infection
control and overall outcomes (37).

2.2 Immunosuppression

Immunosuppressed individuals, including those with HIV,
malignancy, or those receiving steroid therapy, are at significantly
higher risk for developing infections, such as SA (38–41). HIV
impairs the immune response by driving persistent viral replication
that leads to CD4+ T-cell depletion, immune dysregulation, and
functional defects in both cellular and humoral immunity, thereby
increasing susceptibility to opportunistic infections (42).

In cancer, tumor growth induces peripheral immune cell
reorganization, resulting in systemic immunosuppression.
These systemic immune changes also impact the efficacy of
immunotherapies, complicating treatment outcomes (40).

Glucocorticosteroids suppress inflammation by preventing
neutrophils and monocytes from reaching inflammatory sites,
leading to neutrophilic leukocytosis, eosinopenia, monocytopenia,
and lymphocytopenia (43). Prolonged use of corticosteroids
increases the risk of opportunistic infections due to their
immunosuppressive effects (41).

In addition, immunocompromised patients may be infected
by less common organisms. The signs and symptoms of SA in
these patients are often more subtle, and serum inflammatory
markers may not be elevated, making diagnosis more challenging.
Furthermore, the synovial fluid leukocyte count and percentage
of neutrophils, which are helpful in predicting bacterial septic
arthritis, may be lower in immunocompromised patients compared
to immunocompetent patients (44).

The prognosis for SA in immunosuppressed patients is
generally poorer, with higher rates of morbidity and mortality (17).
Immunosuppressed individuals, especially those receiving large
doses of corticosteroids or other immunosuppressive agents, are
extremely susceptible to infections and have a poorer ability to
recover from established infections (38, 41, 42, 45). Additionally,
penetrating trauma, such as local corticosteroid therapy, can lead
to SA in atypical joints (46). This underscores the importance
of prevention in managing these conditions, particularly for
transplant recipients who face a heightened risk of infections (47),
as well as cautiously administering intraarticular corticosteroid
injections as they increase the risk of infection in these patients (12,
48, 49).

2.3 Chronic kidney disease

Patients with chronic kidney disease (CKD) are at a heightened
risk of developing infections, including SA, due to uremic immune
dysfunction and frequent hospitalizations (50). These factors
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contribute to a weakened immune response, making it easier for
infections to establish and progress.

The prevalence of SA among patients with end-stage renal
disease (ESRD) is notably high, 50 times greater than the general
population. A study analyzing data from the US Renal Data System
identified 7,009 cases of SA, corresponding to an incidence of 514.8
per 100,000 person-years (51).

CKD predisposes individuals to infections such as SA
through multiple mechanisms, largely driven by uremic immune
dysfunction and altered drug metabolism. Uremic toxins inhibit
drug transporters and reduce the activity of cytochrome P450
enzymes, affecting both Phase I (cytochrome P450) and Phase
II (glucuronidation, acetylation) metabolic reactions (52, 53).
CKD also alters protein binding, drug elimination, and the
volume of distribution, complicating the management of infections
(53). Efflux and uptake transporters, such as p-glycoprotein
and organic anion and cation transporters, are disrupted,
impairing the metabolism of both endogenous substrates like
hormones, vitamin D and fatty acids, as well as exogenous
drugs (53). Furthermore, CKD selectively modulates hepatic
CYP enzyme activity, with transcriptional and posttranslational
changes induced by uremic toxins further exacerbating these
effects (54).

In addition to metabolic changes, uremia contributes
to immune dysfunction by impairing leukocyte activity,
including lymphocytes, monocytes, neutrophils, and dendritic
cells (46). The accumulation of inflammatory cytokines,
resulting from decreased renal clearance, further suppresses
immune responses and promotes a pro-inflammatory state
(55). These immune deficits, combined with CKD-induced
delays in tissue recovery and wound healing, significantly
increase susceptibility to infections such as SA and complicate
resolution (56).

In managing SA in patients with CKD, careful antibiotic
selection and dosing are essential to balance efficacy against
the causative pathogen and the potential for nephrotoxicity.
Dosages should be adjusted based on renal function, typically
using creatinine clearance or glomerular filtration rate to guide
dosing, to prevent drug accumulation and reduce the risk
of adverse effects. A study on SA in end-stage renal disease
patients emphasizes the importance of appropriate antibiotic
therapy in this population (51). For instance, in cases of SA
due to MRSA, vancomycin is frequently employed. In CKD
patients, however, dosing must be individualized. According
to one guideline, vancomycin should be dosed every 8–
12 hours through levels of 15–20 (10) mg/L for severe
infections such as SA, with dose adjustments made based on
renal function and therapeutic drug monitoring (57). However,
prolonged use of aminoglycosides must be avoided due to the
increased risk of nephrotoxicity, especially in elderly patients.
In both cases of vancomycin or aminoglycosides, plasma drug
levels should be monitored due to their appreciable renal
clearance (4).

Furthermore, regular monitoring of renal function is crucial
during antibiotic therapy. This includes assessing serum creatinine
levels, urine output, and electrolytes to detect any deterioration
in kidney function promptly. The association between CKD
and adverse outcomes in SA highlights the need for vigilant
monitoring (58).

2.4 Rheumatoid arthritis and
inflammatory arthropathies

Patients with rheumatoid arthritis (RA) face a significantly
increased risk of SA due to joint damage, poor skin condition,
and immunosuppression, with studies showing that RA is the
most common pre-existing joint disease associated with SA (4,
12, 59, 60). Approximately 20% of patients with SA have RA,
despite the condition only affecting 1% of the general adult
population, implying an odds ratio of 20 (12). The chronic synovitis
and abnormal joint structures characteristic of RA create an
environment conducive to bacterial survival and growth, further
elevating the risk (61, 62). Additionally, the immunosuppressive
treatments commonly used in RA management, including intra-
articular corticosteroids, disease-modifying antirheumatic drugs
(DMARDs), and biologics such as anti-TNF agents, further
suppress immune function, predisposing patients to infections (44,
49, 63, 64).

Temporarily halting or adjusting the dosage of
immunosuppressive medications may be necessary during
active infections to enhance the body’s ability to combat pathogens.
For example, anti-TNF agents should be stopped until the infection
clears, as they carry about twice the risk of serious infection
compared to methotrexate, especially in the first six months of
treatment. Methotrexate may be continued or adjusted depending
on how severe the infection is, with guidance from a rheumatologist
(65). However, such decisions should be individualized and made
in consultation with a rheumatologist.

The prognosis of SA in RA patients is often poor, with
delayed diagnosis being a major challenge. The clinical features of
SA frequently overlap with those of RA, particularly in patients
who have both conditions, leading to diagnostic delays (66, 67).
As a result, these patients are more likely to experience joint
destruction and poor functional outcomes (68–70), as well as
overlapping symptoms found in both diseases, such as joint pain,
swelling, tenderness, warmth, and limited range of motion, making
differentiation difficult (13, 59, 71, 72). Furthermore, the presence
of RA is associated with poor outcomes and significantly increases
mortality and morbidity rates in patients with SA, emphasizing the
severity of this condition in this population (3, 10, 59, 60, 73). It is
important to note that RA is a distinct clinical entity from non-
rheumatologic causes of immunosuppression (e.g., malignancy,
HIV), although both are relevant in SA.

2.5 Liver disease

One of the most common diseases associated with the
hepatobiliary system is chronic liver disease (CLD), which has
also been recognized as one of the leading factors of worldwide
mortality and morbidity (74, 75). Studies have shown that
patients with liver disease, particularly those with cirrhosis, have
a 1.8 times higher risk of developing SA (76). One of the
underlying mechanisms behind this entails impaired immune
function which can arise in conditions like Cirrhosis associated
immune dysfunction (CAID) (77). This is due to the liver’s function
in producing acute-phase reactants aiding in immune regulation,
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hence damage to the liver could lead to an increase in SA
susceptibility.

Another causative factor is decreased phagocytosis which
is caused by the liver’s impaired function of neutrophils and
macrophages, therefore leading to increased susceptibility to
infection (78). Moreover, the liver is involved in the production of
clotting factors; hence, liver disease would lead to coagulopathy,
resulting in joint effusions and bleeding, mimicking the signs
of SA (79).

There are three specific liver diseases that have been associated
with an increased susceptibility to SA, including alcoholic
liver disease, viral hepatitis (Hepatitis B or C), and cirrhosis
(74). Chronic consumption of alcohol has been illustrated to
impair adaptive and innate immunity, therefore increasing the
susceptibility to bacterial infections (80). Moreover, studies show
that Hepatitis B and C lead to alterations in the immune system,
rendering individuals immunocompromised thus increasing the
vulnerability to infections (81). Furthermore, patients with
cirrhosis frequently develop spontaneous bacterial peritonitis (SBP)
which often coexists with bacteremia leading to SA (82).

CAID is another possible mechanism leading to SA in liver
disease patients. CAID causes low-grade systemic inflammation
secondary to reduced ability of the liver to clear toxins as well as
episodic activation of immune cells as a result of the release of
damage associated molecular patterns released from necrotic liver
cells (83). This chronic inflammation, combined with the liver’s
reduced ability to produce complement proteins and impaired
local immune surveillance, makes patients with liver disease more
susceptible to infections, including SA.

Due to the aforementioned mechanisms, patients with both
liver disease and SA have been shown to present atypically. Due
to the immune dysfunction, patients would present with mild
or no fever, alongside signs of liver disease including ascites,
encephalopathy, and peripheral edema (18, 84).

3 Discussion

The results of our review demonstrate that multimorbidity
significantly complicates the clinical management of SA and
worsens patient outcomes through various pathways (Figure 1
and Table 1). The interplay between these comorbid conditions
can create a synergistic effect, leading to heightened systemic
inflammation, impaired immune response, and reduced
physiological resilience. This synergy often exacerbates the
severity of SA, delays recovery, and increases the likelihood of
long-term functional impairment.

3.1 Multimorbidity and its impact

The Charlson Comorbidity Index (CCI) is a widely used tool for
quantifying the burden of multimorbidity and predicting patient
prognosis (85). Originally developed to estimate 10-year survival
in patients with chronic diseases, the CCI assigns weighted scores
to various comorbid conditions based on their impact on mortality
risk (86). It has been demonstrated that higher CCI scores correlate
with poorer outcomes in patients with SA. For example, the

findings of one study revealed that patients who died due to SA had
a median age-adjusted CCI of 8, suggesting a significant correlation
between higher CCI scores and increased mortality (14).

The presence of multiple comorbidities also poses diagnostic
and therapeutic challenges. Comorbid conditions like diabetes
and CKD can mask early signs of SA or complicate its
clinical presentation (87). Furthermore, these conditions often
necessitate tailored therapeutic approaches. Patients with CKD
may require adjustments to antibiotic dosing due to altered
pharmacokinetics, while those with cardiovascular comorbidities
may face increased perioperative risks during joint debridement or
replacement surgeries.

3.2 Personalized treatment plans

As a result of these comorbidities, patients would require
adjustments in the treatment regimens to optimize outcomes due
to the underlying conditions that need to be taken into account.
In the case of diabetic patients suffering from SA, some have
been observed to insufficiently respond to standard treatment
and therefore require surgical intervention for drainage and
debridement of the joint (25). Diabetic patients are additionally
more susceptible to MDRO infections, meaning the antibiotic
regimen used would have to be altered to possibly more
nephrotoxic, however, potent drugs (27, 28). With regards to
immunosuppressed patients, gram-negative coverage such as a
third-generation cephalosporin, should also be considered (18).
Patients with SA suffering from CKD must undergo precise
dose leveling and monitoring when administering nephrotoxic
drugs used in the treatment of SA such as Vancomycin in
gram-positive cocci arthritis, or Piperacillin/tazobactam in gram-
negative rod arthritis, to prevent further nephrotoxicity and
acute kidney injury (18, 88, 89). Certain RA patients fall
under the immunosuppressed group when managing for SA.
This is secondary to further usage of the immunosuppressive
medications such as intra-articular corticosteroids and disease-
modifying antirheumatic drugs suppressing the immune system;
consequently, gram-negative coverage should also be considered in
these patients (90).

3.3 Multidisciplinary management

The effective management of SA requires a collaborative
approach involving multiple specialists to optimize patient
outcomes. Rheumatologists play a crucial role in early diagnosis
and management of SA by utilizing microscopic analysis and
synovial fluid culture as fundamental diagnostic tools (91).
Endocrinologists contribute by managing metabolic disorders such
as diabetes, a known risk factor for SA (4), helping to prevent and
mitigate complications. Nephrologists are essential in managing
cases among patients with end-stage renal disease (ESRD), who
face a significantly higher risk of developing SA due to immune
dysfunction from uremia and chronic vascular access (51).

Additionally, infectious disease specialists (IDS) play a key
role in selecting appropriate antimicrobial therapy, ensuring
effective infection control, and monitoring for complications such
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FIGURE 1

Overview of main comorbidities in patients with septic arthritis.

TABLE 1 Pathophysiological mechanisms and associated comorbidities
in septic arthritis.

Pathophysiological
mechanism

Associated comorbidities

Immune dysfunction Diabetes mellitus,
immunosuppression, chronic kidney

disease, rheumatoid arthritis, liver
disease

Chronic inflammation Diabetes mellitus, chronic kidney
disease, rheumatoid arthritis, liver

disease

Delayed wound healing and vascular
dysfunction

Diabetes mellitus, chronic kidney
disease, liver disease

Altered drug metabolism Chronic kidney disease, liver disease

Increased susceptibility to MDROs Diabetes mellitus,
immunosuppression, chronic kidney

disease, liver disease

Atypical presentation and diagnostic
delays

Chronic kidney disease, rheumatoid
arthritis, liver disease

as antibiotic resistance. Their expertise is crucial in managing
infections, optimizing antibiotic use, and preventing the emergence
of resistant strains, ultimately improving patient outcomes (92).

Healthcare providers can develop comprehensive, patient-
centered treatment plans that address both the infection and
underlying comorbidities by integrating expertise across these
disciplines. Importantly, including orthopedic surgeons in the care
team is essential. Surgery may be required in cases where response
to conservative medical therapy is poor (18). Similarly, for severe
cases, surgical intervention may be required from the beginning.

3.4 Gaps in knowledge and future
directions

Sickle cell disease (SCD), an inherited hematological
abnormality in hemoglobin leading to alteration of RBC shape

into a sickled shape, was found to complicate into SA especially
in children. For instance, one in 500 African–American infants
born in the US are affected by SCD, including the trait and other
variants, with an estimate of up to 100,000 patients living in
the United States (93). In patients suffering from SCD, there
is systemic inflammation and oxidative stress leading to poor
bacterial opsonization, increasing the susceptibility of those
patients to developing SA as well as osteomyelitis which could
lead to osteonecrosis (94). Another proposed mechanism is the
increased susceptibility in vaso-occlusion of the blood supply,
as leukocytes, particularly neutrophils, adhere abnormally to
endothelial cells (95), and sickle erythrocytes adhere to these
immobilized leukocytes in the endothelium (96). This leads to a
slower blood flow and promotes sickle RBC sickling (95), thus,
causing microvascular occlusion, vaso-occlusive crisis, and tissue
ischemia (96). Recurrent and repeated vaso-occlusion causes
chronic disabling arthritis (96), as well as fibrosis and progressive
atrophy of the spleen (autosplenectomy) (97). This leads to
hyposplenism and increases the susceptibility of sickle cell anemia
children to infection with encapsulated bacteria (97), such as
Staphylococcus aureus and the Streptococcus species (98, 99), which
are the most common causes of SA (18).

However, currently there is a lack trials and literature discussing
epidemiology, management, prognosis or natural history of SA in
SCD patients (100). This emphasizes the need for large, multi-
center, longitudinal cohort studies to discuss the epidemiology
behind this relationship and further analyze the mortality rates
to determine the significance of this correlation. Randomized
controlled trials and other trials are needed to explore optimum
management plans in these groups of patients. Primary factors
contributing to the scarcity of large cohort studies and trials done
on specific comorbid groups can arise simply due to the lack of
identifying specific comorbid patients suffering from SA at any
simultaneous time. Another factor may stem from the idea that
these patients tend to have other underlying comorbid diseases
affecting prognosis and personalized management plans, therefore
it is an obstacle to produce valid results and conclusions on a
specific comorbidity.
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To address these issues, prospective multicenter registries
should be established to track SA cases across diverse
demographics. Additionally, meta-analyses and case-control
studies should be conducted to enhance data reliability and
identify key trends (101). Moreover, Real-world evidence (RWE)
databases and integrated health records can be valuable in
collecting robust data for studies due to their ability to provide
longitudinal data, leading to more comprehensive patient histories.
Additionally, RWE databases facilitate large-scale data collection
by incorporating information from diverse populations, enhancing
the generalizability and reliability of research findings (102).
Furthermore, some novel therapies that could be explored for SA
in high-risk populations are categorized into targeted biologics
and biomarkers. An example of novel targeted biologics entails
tocilizumab, an IL-6 inhibitor that could help reduce excessive
inflammation arising from SA (103). Additionally, secukinumab,
an IL-17 inhibitor currently used for psoriatic arthritis, could
potentially prevent joint destruction in SA by blocking IL-17-
mediated inflammation (104). Moreover, biomarkers play a vital
role in risk stratification and personalized treatment approaches.
For instance, C-reactive protein (CRP) levels serve as an indicator
of systemic inflammation and can be useful for monitoring
treatment response (105).

Lastly, given the prognostic value of the CCI in SA, its
role in initial clinical assessment warrants further investigation.
Determining whether it should be used routinely, or even
mandatorily, requires stronger evidence and clearer clinical
guidelines. Future studies should address this gap.

4 Conclusion

Comorbidities play a critical role in shaping the management
and prognosis of patients with SA, significantly influencing the
risk of complications, treatment effectiveness, and long-term
outcomes. Conditions such as diabetes, cardiovascular disease,
and obesity can impair immune responses, delay diagnosis, and
complicate therapeutic interventions, ultimately contributing to
higher morbidity and mortality rates. As such, a comprehensive
approach to patient care that addresses these underlying health
issues is essential for improving outcomes in SA. Future research
should focus on refining management strategies that consider both
the infectious and comorbid factors, with an emphasis on early
detection, personalized treatment, and targeted interventions to

optimize recovery and reduce the burden of this potentially life-
threatening or invalidating condition.

Author contributions

MA: Conceptualization, Investigation, Writing – original draft,
Writing – review and editing. ZC: Investigation, Visualization,
Writing – original draft, Writing – review and editing. A-BS:
Investigation, Writing – original draft, Writing – review and
editing. YW: Conceptualization, Investigation, Writing – original
draft. MK: Investigation, Writing – original draft. SF: Project
administration, Supervision, Writing – review and editing.

Funding

The authors declare that financial support was received for the
research and/or publication of this article. RCSI Bahrain provided
funding for the publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Generative AI was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

References

1. Domagała A, Macura B, Piekarz K, Kiecka A. Septic arthritis –symptoms,
diagnosis and new therapy. Eur J Clin Microbiol Infect Dis. (2025) 44:1019–29. doi:
10.1007/s10096-025-05066-z

2. Saavedra-Lozano J, Calvo C, Huguet Carol R, Rodrigo C, Núñez E, Obando I,
et al. [SEIP-SERPE-SEOP consensus document on the treatment of uncomplicated
acute osteomyelitis and septic arthritis]. An Pediatr (Barc). (2015) 82:273.e1–273.e10.
doi: 10.1016/j.anpedi.2014.10.005

3. Ross J. Septic arthritis of native joints. Infect Dis Clin North Am. (2017) 31:203–18.
doi: 10.1016/j.idc.2017.01.001

4. Shirtliff M, Mader J. Acute septic arthritis. Clin Microbiol Rev. (2002) 15:527–44.
doi: 10.1128/CMR.15.4.527-544.2002

5. Sreenivas T, Nataraj A, Menon J. Acute hematogenous septic arthritis of the knee
in adults. Eur J Orthop Surg Traumatol. (2013) 23:803–7. doi: 10.1007/s00590-012-
1071-3

6. Frazee B, Fee C, Lambert L. How common is MRSA in adult septic arthritis? Ann
Emerg Med. (2009) 54:695–700. doi: 10.1016/j.annemergmed.2009.06.511

7. Jung S, Kim D, Shin S, Kang B, Eho Y, Yang S. Septic arthritis associated with
systemic sepsis. Int Orthop. (2018) 42:1–7. doi: 10.1007/s00264-017-3565-4

Frontiers in Medicine 06 frontiersin.org

https://doi.org/10.3389/fmed.2025.1567229
https://doi.org/10.1007/s10096-025-05066-z
https://doi.org/10.1007/s10096-025-05066-z
https://doi.org/10.1016/j.anpedi.2014.10.005
https://doi.org/10.1016/j.idc.2017.01.001
https://doi.org/10.1128/CMR.15.4.527-544.2002
https://doi.org/10.1007/s00590-012-1071-3
https://doi.org/10.1007/s00590-012-1071-3
https://doi.org/10.1016/j.annemergmed.2009.06.511
https://doi.org/10.1007/s00264-017-3565-4
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-12-1567229 June 16, 2025 Time: 14:54 # 7

Akhtar et al. 10.3389/fmed.2025.1567229

8. Vincent G, Amirault J. Septic arthritis in the elderly. Clin Orthop Relat Res. (1990)
251:241–5.

9. He M, Arthur Vithran D, Pan L, Zeng H, Yang G, Lu B, et al. An update on
recent progress of the epidemiology, etiology, diagnosis, and treatment of acute septic
arthritis: A review. Front Cell Infect Microbiol. (2023) 13:1193645. doi: 10.3389/fcimb.
2023.1193645

10. Ferrand J, El Samad Y, Brunschweiler B, Grados F, Dehamchia-Rehailia N,
Séjourne A, et al. Morbimortality in adult patients with septic arthritis: A three-year
hospital-based study. BMC Infect Dis. (2016) 16:239. doi: 10.1186/s12879-016-1540-0

11. Morgan D, Fisher D, Merianos A, Currie B. An 18 year clinical review of septic
arthritis from tropical Australia. Epidemiol Infect. (1996) 117:423–8. doi: 10.1017/
s0950268800059070

12. Kaandorp C, Van Schaardenburg D, Krijnen P, Habbema J, van de Laar M. Risk
factors for septic arthritis in patients with joint disease. A prospective study. Arthritis
Rheum. (1995) 38:1819–25. doi: 10.1002/art.1780381215

13. Margaretten M, Kohlwes J, Moore D, Bent S. Does this adult patient have septic
arthritis? JAMA. (2007) 297:1478–88. doi: 10.1001/jama.297.13.1478

14. Clement R, Wong S, Hall A, Howie S, Simpson A. The long-term time course of
septic arthritis. Bone Jt Open. (2024) 5:785–92. doi: 10.1302/2633-1462.59.BJO-2024-
0048.R1

15. Valderas J, Starfield B, Sibbald B, Salisbury C, Roland M. Defining comorbidity:
Implications for understanding health and health services. Ann Fam Med. (2009)
7:357–63. doi: 10.1370/afm.983

16. Maneiro J, Souto A, Cervantes E, Mera A, Carmona L, Gomez-Reino J. Predictors
of treatment failure and mortality in native septic arthritis. Clin Rheumatol. (2015)
34:1961–7. doi: 10.1007/s10067-014-2844-3

17. Schindler M, Huber L, Walter N, Straub J, Lang S, Szymski D, et al. Survival and
risk factor analysis in patients with septic arthritis: A retrospective study of 192 cases.
BMC Infect Dis. (2025) 25:374. doi: 10.1186/s12879-024-10316-0

18. Earwood J, Walker T, Sue G. Septic arthritis: Diagnosis and treatment. Am Fam
Physician. (2021) 104:589–97.

19. Rego de Figueiredo I, Vieira Alves R, Guerreiro Castro S, Antunes AM, Gruner
H, Panarra A. Septic arthritis incidence and risk factors: A 5-year cross-sectional study.
Infect Dis (Lond). (2019) 51:635–7. doi: 10.1080/23744235.2019.1633471

20. Critchley J, Carey I, Harris T, DeWilde S, Hosking F, Cook D. Glycemic control
and risk of infections among people with type 1 or type 2 diabetes in a large primary
care cohort study. Diabetes Care. (2018) 41:2127–35. doi: 10.2337/dc18-0287

21. Alexander M, Cho E, Gliozheni E, Salem Y, Cheung J, Ichii H. Pathology of
diabetes-induced immune dysfunction. Int J Mol Sci. (2024) 25:7105. doi: 10.3390/
ijms25137105

22. Zhang R, McKee A, Anderson N. Sickeningly sweet: Infectious complications of
diabetes. Clin Microbiol Newslett. (2023) 45:1–10. doi: 10.1016/j.clinmicnews.2023.01.
001

23. Hunter J, Gross J, Dahl J, Amsdell S, Gorczyca J. Risk factors for failure of a single
surgical debridement in adults with acute septic arthritis. J Bone Joint Surg Am. (2015)
97:558–64. doi: 10.2106/JBJS.N.00593

24. Singh J, Yu S. The burden of septic arthritis on the U.S. inpatient care: A national
study. PLoS One. (2017) 12:e0182577. doi: 10.1371/journal.pone.0182577

25. Kirpalani P, In Y, Choi N, Koh H, Kim J, Han C. Two-stage total knee arthroplasty
for non-salvageable septic arthritis in diabetes mellitus patients. Acta Orthop Belg.
(2005) 71:315–20.

26. Martens P, Ho G. Septic arthritis in adults: Clinical features, outcome, and
intensive care requirements. J Intensive Care Med. (1995) 10:246–52. doi: 10.1177/
088506669501000507

27. Su G, Xu H, Riggi E, He Z, Lu L, Lindholm B, et al. Association of kidney
function with infections by multidrug-resistant organisms: An electronic medical
record analysis. Sci Rep. (2018) 8:13372. doi: 10.1038/s41598-018-31612-1

28. Hartemann-Heurtier A, Robert J, Jacqueminet S, Ha Van G, Golmard J, Jarlier V,
et al. Diabetic foot ulcer and multidrug-resistant organisms: Risk factors and impact.
Diabet Med. (2004) 21:710–5. doi: 10.1111/j.1464-5491.2004.01237.x

29. Cappellari R, D’Anna M, Menegazzo L, Bonora B, Albiero M, Avogaro A, et al.
Diabetes mellitus impairs circulating proangiogenic granulocytes. Diabetologia. (2020)
63:1872–84. doi: 10.1007/s00125-020-05142-3

30. Jafar N, Edriss H, Nugent K. The effect of short-term hyperglycemia on the
innate immune system. Am J Med Sci. (2016) 351:201–11. doi: 10.1016/j.amjms.2015.
11.011

31. Kolluru G, Bir S, Kevil C. Endothelial dysfunction and diabetes: Effects on
angiogenesis, vascular remodeling, and wound healing. Int J Vasc Med. (2012)
2012:918267. doi: 10.1155/2012/918267

32. Kaspersen K, Dinh K, Erikstrup L, Burgdorf K, Pedersen O, Sørensen E, et al.
Low-grade inflammation is associated with susceptibility to infection in healthy men:
Results from the Danish blood donor study (DBDS). PLoS One. (2016) 11:e0164220.
doi: 10.1371/journal.pone.0164220

33. Akbari M, Hassan-Zadeh V. IL-6 signalling pathways and the development of
type 2 diabetes. Inflammopharmacology. (2018) 26:685–98. doi: 10.1007/s10787-018-
0458-0

34. Mirza S, Hossain M, Mathews C, Martinez P, Pino P, Gay J, et al. Type 2-diabetes
is associated with elevated levels of TNF-alpha, IL-6 and adiponectin and low levels of
leptin in a population of Mexican Americans: A cross-sectional study. Cytokine. (2012)
57:136–42. doi: 10.1016/j.cyto.2011.09.029

35. Orlenko VL, Kravchuk MH. Role of proinflammatory cytokines in pathogenesis
of arthropathies in patients with diabetes mellitus. Wiad Lek. (2020) 73:2476–81.
doi: 10.36740/WLek202011125

36. Tanaka A, Yatabe T, Suhara T, Egi M. The optimal glycemic target in critically
ill patients: An updated network meta-analysis. J Intensive Care. (2024) 12:14. doi:
10.1186/s40560-024-00728-0

37. Umpierrez G, Hellman R, Korytkowski M, Kosiborod M, Maynard G, Montori
V, et al. Management of hyperglycemia in hospitalized patients in non-critical care
setting: An endocrine society clinical practice guideline. J Clin Endocrinol Metab.
(2012) 97:16–38. doi: 10.1210/jc.2011-2098

38. Anderson R, Schafer L, Olin D, Eickhoff T. Infectious risk factors
in the immunosuppressed host. Am J Med. (1973) 54:453–60. doi: 10.1016/0002-
934390041-7

39. Rice J. Immunosuppression. Tumour site concordance and mechanisms of
carcinogenesis. Lyon: IARC Scientific Publications (2019).

40. Hiam-Galvez K, Allen B, Spitzer M. Systemic immunity in cancer. Nat Rev
Cancer. (2021) 21:345–59. doi: 10.1038/s41568-021-00347-z

41. Mustafa S. Steroid-induced secondary immune deficiency. Ann Allergy Asthma
Immunol. (2023) 130:713–7. doi: 10.1016/j.anai.2023.01.010

42. Dropulic L, Lederman H. Overview of infections in the immunocompromised
host. Microbiol Spectr. (2016) 4:1–50. doi: 10.1128/microbiolspec.DMIH2-0026-2016

43. Fauci A, Dale D, Balow J. Glucocorticosteroid therapy: Mechanisms of action and
clinical considerations. Ann Intern Med. (1976) 84:304–15. doi: 10.7326/0003-4819-
84-3-304

44. Wang D, Tambyah P. Septic arthritis in immunocompetent and
immunosuppressed hosts. Best Pract Res Clin Rheumatol. (2015) 29:275–89.
doi: 10.1016/j.berh.2015.05.008

45. Handley G, Hand J. Adverse effects of immunosuppression: Infections. Handb
Exp Pharmacol. (2021) 272:287–314. doi: 10.1007/164_2021_550

46. Shemesh S, Heller S, Salai M, Velkes S. Septic arthritis of the knee following
intraarticular injections in elderly patients: Report of six patients. Isr Med Assoc J.
(2011) 13:757–60.

47. Duncan M, Wilkes D. Transplant-related immunosuppression: A review of
immunosuppression and pulmonary infections. Proc Am Thorac Soc. (2005) 2:449–55.
doi: 10.1513/pats.200507-073JS

48. Gray R, Tenenbaum J, Gottlieb N. Local corticosteroid injection treatment in
rheumatic disorders. Semin Arthritis Rheum. (1981) 10:231–54. doi: 10.1016/0049-
017290001-9

49. Lutsky K, Lucenti L, Banner L, Matzon J, Beredjiklian P. The effect of
intraoperative corticosteroid injections on the risk of surgical site infections for hand
procedures. J Hand Surg Am. (2019) 44:840–845.e5. doi: 10.1016/j.jhsa.2019.07.004

50. Ciernik I, Gerster J, Burckhardt P. Destructive pneumococcal septic arthritis in
end-stage renal disease. Clin Rheumatol. (1997) 16:477–9. doi: 10.1007/BF02238941

51. Aitkens L, Winn M, Waller J, Huber L, Baer S, Mohammed A, et al. Septic
arthritis in the end-stage renal disease population. J Investig Med. (2022) 70:383–90.
doi: 10.1136/jim-2021-001869

52. Yeung C, Shen D, Thummel K, Himmelfarb J. Effects of chronic kidney disease
and uremia on hepatic drug metabolism and transport. Kidney Int. (2014) 85:522–8.
doi: 10.1038/ki.2013.399

53. Dreisbach A, Flessner M. Drug metabolism and chronic kidney disease. Chronic
renal disease. Amsterdam: Elsevier (2015). p. 674–81.

54. Nolin T, Frye R, Matzke G. Hepatic drug metabolism and transport in patients
with kidney disease. Am J Kidney Dis. (2003) 42:906–25. doi: 10.1016/j.ajkd.2003.07.
019

55. Mansur A, Mulwande E, Steinau M, Bergmann I, Popov A, Ghadimi M, et al.
Chronic kidney disease is associated with a higher 90-day mortality than other chronic
medical conditions in patients with sepsis. Sci Rep. (2015) 5:10539. doi: 10.1038/
srep10539

56. Seth A, De la Garza M, Fang RC, Hong SJ, Galiano RD. Excisional wound healing
is delayed in a murine model of chronic kidney disease. PLoS One. (2013) 8:e59979.
doi: 10.1371/journal.pone.0059979

57. Liu C, Bayer A, Cosgrove S, Daum R, Fridkin S, Gorwitz R, et al.
Clinical practice guidelines by the infectious diseases society of America for the
treatment of methicillin-resistant Staphylococcus aureus infections in adults and
children: Executive summary. Clin Infect Dis. (2011) 52:285–92. doi: 10.1093/cid/
cir034

Frontiers in Medicine 07 frontiersin.org

https://doi.org/10.3389/fmed.2025.1567229
https://doi.org/10.3389/fcimb.2023.1193645
https://doi.org/10.3389/fcimb.2023.1193645
https://doi.org/10.1186/s12879-016-1540-0
https://doi.org/10.1017/s0950268800059070
https://doi.org/10.1017/s0950268800059070
https://doi.org/10.1002/art.1780381215
https://doi.org/10.1001/jama.297.13.1478
https://doi.org/10.1302/2633-1462.59.BJO-2024-0048.R1
https://doi.org/10.1302/2633-1462.59.BJO-2024-0048.R1
https://doi.org/10.1370/afm.983
https://doi.org/10.1007/s10067-014-2844-3
https://doi.org/10.1186/s12879-024-10316-0
https://doi.org/10.1080/23744235.2019.1633471
https://doi.org/10.2337/dc18-0287
https://doi.org/10.3390/ijms25137105
https://doi.org/10.3390/ijms25137105
https://doi.org/10.1016/j.clinmicnews.2023.01.001
https://doi.org/10.1016/j.clinmicnews.2023.01.001
https://doi.org/10.2106/JBJS.N.00593
https://doi.org/10.1371/journal.pone.0182577
https://doi.org/10.1177/088506669501000507
https://doi.org/10.1177/088506669501000507
https://doi.org/10.1038/s41598-018-31612-1
https://doi.org/10.1111/j.1464-5491.2004.01237.x
https://doi.org/10.1007/s00125-020-05142-3
https://doi.org/10.1016/j.amjms.2015.11.011
https://doi.org/10.1016/j.amjms.2015.11.011
https://doi.org/10.1155/2012/918267
https://doi.org/10.1371/journal.pone.0164220
https://doi.org/10.1007/s10787-018-0458-0
https://doi.org/10.1007/s10787-018-0458-0
https://doi.org/10.1016/j.cyto.2011.09.029
https://doi.org/10.36740/WLek202011125
https://doi.org/10.1186/s40560-024-00728-0
https://doi.org/10.1186/s40560-024-00728-0
https://doi.org/10.1210/jc.2011-2098
https://doi.org/10.1016/0002-934390041-7
https://doi.org/10.1016/0002-934390041-7
https://doi.org/10.1038/s41568-021-00347-z
https://doi.org/10.1016/j.anai.2023.01.010
https://doi.org/10.1128/microbiolspec.DMIH2-0026-2016
https://doi.org/10.7326/0003-4819-84-3-304
https://doi.org/10.7326/0003-4819-84-3-304
https://doi.org/10.1016/j.berh.2015.05.008
https://doi.org/10.1007/164_2021_550
https://doi.org/10.1513/pats.200507-073JS
https://doi.org/10.1016/0049-017290001-9
https://doi.org/10.1016/0049-017290001-9
https://doi.org/10.1016/j.jhsa.2019.07.004
https://doi.org/10.1007/BF02238941
https://doi.org/10.1136/jim-2021-001869
https://doi.org/10.1038/ki.2013.399
https://doi.org/10.1016/j.ajkd.2003.07.019
https://doi.org/10.1016/j.ajkd.2003.07.019
https://doi.org/10.1038/srep10539
https://doi.org/10.1038/srep10539
https://doi.org/10.1371/journal.pone.0059979
https://doi.org/10.1093/cid/cir034
https://doi.org/10.1093/cid/cir034
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-12-1567229 June 16, 2025 Time: 14:54 # 8

Akhtar et al. 10.3389/fmed.2025.1567229

58. Al-Nammari S, Gulati V, Patel R, Bejjanki N, Wright M. Septic arthritis in
haemodialysis patients: A seven-year multi-centre review. J Orthop Surg (Hong Kong).
(2008) 16:54–7. doi: 10.1177/230949900801600114

59. Long B, Koyfman A, Gottlieb M. Evaluation and management of septic arthritis
and its mimics in the emergency department. West J Emerg Med. (2018) 20:331–41.
doi: 10.5811/westjem.2018.10.40974

60. Gardner G, Weisman M. Pyarthrosis in patients with rheumatoid arthritis: A
report of 13 cases and a review of the literature from the past 40 years. Am J Med.
(1990) 88:503–11. doi: 10.1016/0002-934390430-l

61. Esterhai JL, Gelb I. Adult septic arthritis. Orthop Clin North Am. (1991) 22:503–
14. doi: 10.1016/S0030-5898(20)31678-3

62. Hayashibara M, Hagino H, Hayashi I, Nagira K, Takasu Y, Mukunoki D, et al.
A case of septic arthritis of the elbow joint in rheumatoid arthritis diagnosed by
arthroscopic synovectomy. Mod Rheumatol Case Rep. (2023) 7:24–7. doi: 10.1093/
mrcr/rxac048

63. Favero M, Schiavon F, Riato L, Carraro V, Punzi L. Rheumatoid arthritis is
the major risk factor for septic arthritis in rheumatological settings. Autoimmun Rev.
(2008) 8:59–61. doi: 10.1016/j.autrev.2008.07.018

64. Galloway J, Hyrich K, Mercer L, Dixon W, Ustianowski A, Helbert M, et al.
Risk of septic arthritis in patients with rheumatoid arthritis and the effect of anti-
TNF therapy: Results from the British society for rheumatology biologics register. Ann
Rheum Dis. (2011) 70:1810–4. doi: 10.1136/ard.2011.152769

65. Curtis J, Patkar N, Xie A, Martin C, Allison J, Saag M, et al. Risk of serious
bacterial infections among rheumatoid arthritis patients exposed to tumor necrosis
factor alpha antagonists. Arthritis Rheum. (2007) 56:1125–33. doi: 10.1002/art.22504

66. Røgind S, Hetland M. Delayed identification of disseminated infection in a
patient with rheumatoid arthritis and septic arthritis: A case report. Scand J Rheumatol.
(2024) 53:72–3. doi: 10.1080/03009742.2023.2266909

67. Ahmad R, Flash M, Asnake Z, Salabei J, Calestino M. Septic arthritis
masquerading as a flare of rheumatoid arthritis: A not so straightforward diagnosis.
Cureus. (2021) 13:e18336. doi: 10.7759/cureus.18336

68. Müller-Ladner U, Pap T, Gay R, Neidhart M, Gay S. Mechanisms of disease: The
molecular and cellular basis of joint destruction in rheumatoid arthritis. Nat Clin Pract
Rheumatol. (2005) 1:102–10. doi: 10.1038/ncprheum0047

69. Shiozawa S, Tsumiyama K, Yoshida K, Hashiramoto A. Pathogenesis of joint
destruction in rheumatoid arthritis. Arch Immunol Ther Exp (Warsz). (2011) 59:89–95.
doi: 10.1007/s00005-011-0116-3

70. Komatsu N, Takayanagi H. Mechanisms of joint destruction in rheumatoid
arthritis – immune cell-fibroblast-bone interactions. Nat Rev Rheumatol. (2022)
18:415–29. doi: 10.1038/s41584-022-00793-5

71. Mathews C, Coakley G. Septic arthritis: Current diagnostic and therapeutic
algorithm. Curr Opin Rheumatol. (2008) 20:457–62. doi: 10.1097/BOR.
0b013e3283036975

72. Carpenter C, Schuur J, Everett W, Pines J. Evidence-based diagnostics: Adult
septic arthritis. Acad Emerg Med. (2011) 18:781–96. doi: 10.1111/j.1553-2712.2011.
01121.x

73. Weston V, Jones A, Bradbury N, Fawthrop F, Doherty M. Clinical features and
outcome of septic arthritis in a single UK health district 1982-1991. Ann Rheum Dis.
(1999) 58:214–9. doi: 10.1136/ard.58.4.214

74. Ranjan R, Rampal S, Jaiman A, Tokgöz M, Koong J, Ramayah K, et al. Common
musculoskeletal disorders in chronic liver disease patients. Jt Dis Relat Surg. (2021)
32:818–23. doi: 10.52312/jdrs.2021.25

75. Ly K, Speers S, Klevens R, Barry V, Vogt T. Measuring chronic liver disease
mortality using an expanded cause of death definition and medical records in
Connecticut, 2004. Hepatol Res. (2015) 45:960–8. doi: 10.1111/hepr.12437

76. Hung T, Hsieh M, Lay C, Tsai C, Tsai C. Increased occurrence of native septic
arthritis in adult cirrhotic patients: A population-based three-year follow-up study in
Taiwan. Prz Gastroenterol. (2014) 9:342–7. doi: 10.5114/pg.2014.47896

77. Albillos A, Martin-Mateos R, Van der Merwe S, Wiest R, Jalan R, Álvarez-Mon
M. Cirrhosis-associated immune dysfunction. Nat Rev Gastroenterol Hepatol. (2022)
19:112–34. doi: 10.1038/s41575-021-00520-7

78. Khan R, Lalor P, Thursz M, Newsome P. The role of neutrophils in alcohol-
related hepatitis. J Hepatol. (2023) 79:1037–48. doi: 10.1016/j.jhep.2023.05.017

79. Mathison D, Teach S. Approach to knee effusions. Pediatr Emerg Care. (2009)
25:773–86; quiz787–8. doi: 10.1097/PEC.0b013e3181bec987

80. Li S, Tan H, Wang N, Feng Y, Wang X, Feng Y. Recent insights into the role of
immune cells in alcoholic liver disease. Front Immunol. (2019) 10:1328. doi: 10.3389/
fimmu.2019.01328

81. Hasa E, Hartmann P, Schnabl B. Liver cirrhosis and immune dysfunction. Int
Immunol. (2022) 34:455–66. doi: 10.1093/intimm/dxac030

82. Marciano S, Díaz J, Dirchwolf M, Gadano A. Spontaneous bacterial peritonitis
in patients with cirrhosis: Incidence, outcomes, and treatment strategies. Hepat Med.
(2019) 11:13–22. doi: 10.2147/HMER.S164250

83. Albillos A, Lario M, Álvarez-Mon M. Cirrhosis-associated immune dysfunction:
Distinctive features and clinical relevance. J Hepatol. (2014) 61:1385–96. doi: 10.1016/
j.jhep.2014.08.010

84. Mansour D, McPherson S. Management of decompensated cirrhosis. Clin Med
(Lond). (2018) 18:s60–5. doi: 10.7861/clinmedicine.18-2-s60

85. Charlson M, Carrozzino D, Guidi J, Patierno C. Charlson comorbidity index:
A critical review of clinimetric properties. Psychother Psychosom. (2022) 91:8–35. doi:
10.1159/000521288

86. Charlson M, Pompei P, Ales K, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: Development and validation. J Chronic
Dis. (1987) 40:373–83. doi: 10.1016/0021-968190171-8

87. Coe J, Igwilo R, Sirichand S, Cheney L, Corpuz M. Missed diagnosis of septic
arthritis due to invasive pneumococcal disease. IDCases. (2022) 30:e01644. doi: 10.
1016/j.idcr.2022.e01644

88. Panwar B, Johnson V, Patel M, Balkovetz D. Risk of vancomycin-induced
nephrotoxicity in the population with chronic kidney disease. Am J Med Sci. (2013)
345:396–9. doi: 10.1097/MAJ.0b013e318268023d

89. Morimoto T, Nagashima H, Morimoto Y, Tokuyama S. Frequency of acute
kidney injury caused by Tazobactam/Piperacillin in patients with pneumonia and
chronic kidney disease: A retrospective observational study. Yakugaku Zasshi. (2017)
137:1129–36. doi: 10.1248/yakushi.17-00002

90. Benjamin O, Goyal A, Lappin S. Disease-modifying antirheumatic
drugs (DMARD): StatPearls. Treasure Island, FL: StatPearls Publishing
(2025).

91. Schiavon F, Favero M, Carraro V, Riato L. [Septic arthritis: What is the
role for the rheumatologist?]. Reumatismo. (2008) 60:1–5. doi: 10.4081/reumatismo.
2008.1

92. Kim Y, Kim E, Heo J, Choi Y, Ahn J, Jeong S, et al. Impact of an infectious
disease specialist on an antimicrobial stewardship program at a resource-limited, non-
academic community hospital in Korea. J Clin Med. (2019) 8:1293. doi: 10.3390/
jcm8091293

93. Meier E, Miller J. Sickle cell disease in children. Drugs. (2012) 72:895–906.
doi: 10.2165/11632890-000000000-00000

94. Silva ACP, Cassiano JOR, Neri ERM, Medeiros NCL, Vicari P, Figueiredo
VLP. SEPTIC ARTHRITIS IN SICKLE CELL DISEASE PATIENTS WITH
OSTEONECROSIS: A COMPLICATION TO BE REMEMBERED. Hematol Trans Cell
Ther. (2023) 45:S7. doi: 10.1016/j.htct.2023.09.098

95. Conran N, Embury S. Sickle cell vaso-occlusion: The dialectic between red
cells and white cells. Exp Biol Med (Maywood). (2021) 246:1458–72. doi: 10.1177/
15353702211005392

96. Jang T, Poplawska M, Cimpeanu E, Mo G, Dutta D, Lim SH. Vaso-occlusive crisis
in sickle cell disease: A vicious cycle of secondary events. J Transl Med. (2021) 19:397.
doi: 10.1186/s12967-021-03074-z

97. Brousse V, Buffet P, Rees D. The spleen and sickle cell disease: The sick(led)
spleen. Br J Haematol. (2014) 166:165–76. doi: 10.1111/bjh.12950

98. O’Riordan K, Lee J. Staphylococcus aureus capsular polysaccharides. Clin
Microbiol Rev. (2004) 17:218–34. doi: 10.1128/CMR.17.1.218-234.2004

99. Wessels M. Capsular polysaccharide of group A Streptococcus. Microbiol Spectr.
(2019) 7:28. doi: 10.1128/microbiolspec.GPP3-0050-2018

100. Hernigou P, Daltro G, Flouzat-Lachaniette C, Roussignol X, Poignard A. Septic
arthritis in adults with sickle cell disease often is associated with osteomyelitis or
osteonecrosis. Clin Orthop Relat Res. (2010) 468:1676–81. doi: 10.1007/s11999-009-
1149-3

101. Vandenbroucke J, von Elm E, Altman D, Gøtzsche P, Mulrow C, Pocock S,
et al. Strengthening the reporting of observational studies in epidemiology (STROBE):
Explanation and elaboration. Epidemiology. (2007) 18:805–35. doi: 10.1097/EDE.
0b013e3181577511

102. Barron J, Willey V, Doherty B, Tunceli O, Waltz C, Grabner M, et al. The
healthcare integrated research database (HIRD) as a real-world data source for
pharmacoepidemiologic research. Pharmacoepidemiol Drug Saf. (2025) 34:e70110. doi:
10.1002/pds.70110

103. Reyes J, Ogele E, Clapp WD. Atypical clinical presentation of inflammatory
marker negative septic arthritis, osteomyelitis, and bacteremia following a single dose
of tocilizumab in the treatment of COVID-19: A case report. J Emergency Crit Care
Med. (2022) 6:21. doi: 10.21037/jeccm-21-121

104. D’Agostino M, Carron P, Gaillez C, Conaghan P, Naredo E, López-Rdz A,
et al. Effects of secukinumab on synovitis and enthesitis in patients with psoriatic
arthritis: 52-week clinical and ultrasound results from the randomised, double-blind
ULTIMATE trial with open label extension. Semin Arthritis Rheum. (2023) 63:152259.
doi: 10.1016/j.semarthrit.2023.152259

105. Bouchard M, Shefelbine L, Bompadre V. C-reactive protein level at
time of discharge is not predictive of risk of reoperation or readmission in
children with septic arthritis. Front Surg. (2019) 6:68. doi: 10.3389/fsurg.2019.
00068

Frontiers in Medicine 08 frontiersin.org

https://doi.org/10.3389/fmed.2025.1567229
https://doi.org/10.1177/230949900801600114
https://doi.org/10.5811/westjem.2018.10.40974
https://doi.org/10.1016/0002-934390430-l
https://doi.org/10.1016/S0030-5898(20)31678-3
https://doi.org/10.1093/mrcr/rxac048
https://doi.org/10.1093/mrcr/rxac048
https://doi.org/10.1016/j.autrev.2008.07.018
https://doi.org/10.1136/ard.2011.152769
https://doi.org/10.1002/art.22504
https://doi.org/10.1080/03009742.2023.2266909
https://doi.org/10.7759/cureus.18336
https://doi.org/10.1038/ncprheum0047
https://doi.org/10.1007/s00005-011-0116-3
https://doi.org/10.1038/s41584-022-00793-5
https://doi.org/10.1097/BOR.0b013e3283036975
https://doi.org/10.1097/BOR.0b013e3283036975
https://doi.org/10.1111/j.1553-2712.2011.01121.x
https://doi.org/10.1111/j.1553-2712.2011.01121.x
https://doi.org/10.1136/ard.58.4.214
https://doi.org/10.52312/jdrs.2021.25
https://doi.org/10.1111/hepr.12437
https://doi.org/10.5114/pg.2014.47896
https://doi.org/10.1038/s41575-021-00520-7
https://doi.org/10.1016/j.jhep.2023.05.017
https://doi.org/10.1097/PEC.0b013e3181bec987
https://doi.org/10.3389/fimmu.2019.01328
https://doi.org/10.3389/fimmu.2019.01328
https://doi.org/10.1093/intimm/dxac030
https://doi.org/10.2147/HMER.S164250
https://doi.org/10.1016/j.jhep.2014.08.010
https://doi.org/10.1016/j.jhep.2014.08.010
https://doi.org/10.7861/clinmedicine.18-2-s60
https://doi.org/10.1159/000521288
https://doi.org/10.1159/000521288
https://doi.org/10.1016/0021-968190171-8
https://doi.org/10.1016/j.idcr.2022.e01644
https://doi.org/10.1016/j.idcr.2022.e01644
https://doi.org/10.1097/MAJ.0b013e318268023d
https://doi.org/10.1248/yakushi.17-00002
https://doi.org/10.4081/reumatismo.2008.1
https://doi.org/10.4081/reumatismo.2008.1
https://doi.org/10.3390/jcm8091293
https://doi.org/10.3390/jcm8091293
https://doi.org/10.2165/11632890-000000000-00000
https://doi.org/10.1016/j.htct.2023.09.098
https://doi.org/10.1177/15353702211005392
https://doi.org/10.1177/15353702211005392
https://doi.org/10.1186/s12967-021-03074-z
https://doi.org/10.1111/bjh.12950
https://doi.org/10.1128/CMR.17.1.218-234.2004
https://doi.org/10.1128/microbiolspec.GPP3-0050-2018
https://doi.org/10.1007/s11999-009-1149-3
https://doi.org/10.1007/s11999-009-1149-3
https://doi.org/10.1097/EDE.0b013e3181577511
https://doi.org/10.1097/EDE.0b013e3181577511
https://doi.org/10.1002/pds.70110
https://doi.org/10.1002/pds.70110
https://doi.org/10.21037/jeccm-21-121
https://doi.org/10.1016/j.semarthrit.2023.152259
https://doi.org/10.3389/fsurg.2019.00068
https://doi.org/10.3389/fsurg.2019.00068
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

	The impact of comorbidities on the prognosis of patients with septic arthritis
	1 Introduction
	2 Comorbidities in septic arthritis
	2.1 Diabetes mellitus
	2.2 Immunosuppression
	2.3 Chronic kidney disease
	2.4 Rheumatoid arthritis and inflammatory arthropathies
	2.5 Liver disease

	3 Discussion
	3.1 Multimorbidity and its impact
	3.2 Personalized treatment plans
	3.3 Multidisciplinary management
	3.4 Gaps in knowledge and future directions

	4 Conclusion
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References




