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Fever in the intensive care unit (ICU) is a diagnostic challenge, often prompting extensive workups for infection. 

But a significant proportion of these fevers may stem from an underdiagnosed inflammatory condition: crystal 

arthritis. This often-missed etiology can complicate patient management and delay appropriate treatment.

Recognising crystal arthritis in the critically ill requires a high index of suspicion, as classic presentations 

are frequently masked by the severity of underlying illness. The consequences of misdiagnosis extend beyond 

prolonged fever, potentially leading to unnecessary antibiotic use and delayed recovery.

K E Y  TA K E AWAY S

º The Pivot: Crystal arthritis is a common, yet underdiagnosed, cause of fever in ICU patients, often 

mimicking infection.

º The Data: Clinical presentation in the ICU is atypical, with polyarticular involvement and absence of classic 

signs.

º The Action: Consider synovial fluid analysis for unexplained fever and joint swelling in critically ill patients, 

even without overt inflammatory signs.

Critically ill patients in the ICU are a complex population, often presenting with multiple comorbidities and 

systemic inflammation. Fever in this setting typically triggers an immediate search for infectious causes, leading 

to broad-spectrum antibiotic initiation and extensive microbiological investigations. But a substantial number of 

these fevers remain unexplained, even after thorough infectious workups. This diagnostic gap frequently points 

to non-infectious inflammatory conditions, with crystal arthritis emerging as a significant, yet often overlooked, 

contributor.

The pathophysiology of crystal arthritis, primarily gout and pseudogout (calcium pyrophosphate deposition disease), 

involves the deposition of monosodium urate (MSU) or calcium pyrophosphate dihydrate (CPPD) crystals in joints and 

periarticular tissues. These crystals trigger an intense inflammatory response, mediated by innate immune pathways, 

leading to acute arthritis. In the general population, this manifests as sudden, severe joint pain, swelling, erythema, and 

warmth, often monoarticular. But the presentation in the ICU is far less straightforward.

Why the ICU patient is different
The critically ill patient experiences a unique metabolic and inflammatory milieu that predisposes them to crystal 

deposition and acute flares. Conditions such as acute kidney injury, dehydration, acidosis, and rapid changes in uric 

acid levels (due to tissue breakdown, refeeding syndrome, or certain medications like diuretics) can precipitate MSU 

crystal formation. Similarly, electrolyte disturbances, hypomagnesemia, and hyperparathyroidism, common in the ICU, 

can promote CPPD deposition. These systemic stressors create a fertile ground for crystal-induced inflammation, often 
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without the classic, localised symptoms seen in healthier individuals.

Patients in the ICU are frequently sedated, intubated, or otherwise unable to articulate joint pain. Their inflammatory 

response is often blunted or masked by systemic inflammation from sepsis, trauma, or surgery. This means the typical 

signs of acute arthritis, such as exquisite tenderness or pronounced erythema, may be absent or subtle. Instead, the 

primary manifestation might be an unexplained fever, leukocytosis, or an elevated C-reactive protein (CRP) level, all of 

which are non-specific and commonly attributed to infection or the underlying critical illness. This diagnostic ambiguity 

leads to delays in appropriate treatment and unnecessary antibiotic exposure.

The diagnostic challenge
Diagnosing crystal arthritis in the ICU requires a high index of suspicion and a willingness to consider non-infectious 

causes of fever. The gold standard for diagnosis remains synovial fluid analysis, which involves aspirating fluid from the 

affected joint and examining it under polarised light microscopy for characteristic crystals. MSU crystals are typically 

needle-shaped and strongly negatively birefringent, while CPPD crystals are rhomboid or rod-shaped and weakly 

positively birefringent. This procedure, while invasive, is often the only definitive way to distinguish crystal arthritis 

from septic arthritis, a critical differentiation given the vastly different management strategies.

But joint aspiration in the ICU is not without its challenges. Coagulopathy, common in critically ill patients, increases 

the risk of bleeding. The presence of overlying skin infections or cellulitis can contraindicate aspiration. But the 

diagnostic yield often outweighs these risks, particularly when empirical antibiotics are failing to control fever or when 

a joint effusion is present. For a deeper dive into managing complex inflammatory conditions, the Oxford Handbook of 

Rheumatology offers a concise reference.

Atypical presentations and polyarticular involvement
Unlike the classic monoarticular presentation of gout in the general population, crystal arthritis in the ICU often presents 

with polyarticular involvement. Multiple joints, including those not typically affected, such as the shoulders, hips, or 

sternoclavicular joints, can be inflamed. This diffuse presentation further complicates diagnosis, as it can be mistaken 

for a systemic inflammatory response syndrome (SIRS) or a widespread infectious process. The absence of a clear 

precipitating factor, such as a recent dietary indiscretion, also makes the diagnosis less obvious than in ambulatory 

patients.

The inflammatory response can be severe, leading to significant systemic symptoms beyond fever. Tachycardia, 

hypotension, and even multiorgan dysfunction have been reported in severe cases of crystal-induced inflammation, 

mimicking sepsis. This overlap highlights the importance of a comprehensive diagnostic approach that includes not only 

infectious workup but also consideration of non-infectious inflammatory etiologies. Clinicians should also consider the 

broader context of inflammatory conditions, as discussed in our coverage of missing early psoriatic arthritis, which 

highlights the importance of timely diagnosis in preventing irreversible damage.

Management strategies
Once crystal arthritis is diagnosed, management in the ICU setting requires careful consideration of the patient's overall 

condition. Non-steroidal anti-inflammatory drugs (NSAIDs), the mainstay of treatment in ambulatory patients, are often 

contraindicated due to renal dysfunction, gastrointestinal bleeding risk, or coagulopathy. Colchicine, another common 

treatment, also carries significant side effects, including gastrointestinal toxicity and myelosuppression, particularly in 
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patients with renal or hepatic impairment.

Corticosteroids, either systemic or intra-articular, are often the safest and most effective option for acute flares in critically 

ill patients. Systemic corticosteroids can rapidly reduce inflammation and fever, but their use must be balanced against 

the risks of immunosuppression, hyperglycemia, and myopathy. Intra-articular corticosteroids offer targeted relief with 

fewer systemic side effects, but they require a definitive diagnosis and a safe aspiration site. For patients with recurrent 

or refractory flares, or those with severe hyperuricemia, urate-lowering therapies like allopurinol or febuxostat may 

be considered, but these are typically initiated after the acute inflammatory episode has resolved and with careful 

monitoring.

The challenge extends beyond acute management. Preventing recurrent flares in critically ill patients involves addressing 

underlying metabolic derangements. Optimising renal function, correcting electrolyte imbalances, and carefully 

managing medications that can affect uric acid levels are all vital for patient recovery. The long-term implications of 

undiagnosed or undertreated crystal arthritis can include chronic joint damage and impaired functional recovery, adding 

another layer of complexity to an already vulnerable patient population. This is a similar challenge to transthyretin 

amyloid cardiomyopathy, where delayed diagnosis leads to worse outcomes.

The role of imaging
While synovial fluid analysis remains the definitive diagnostic tool, imaging modalities can offer supportive evidence. 

Ultrasound can detect joint effusions, synovial thickening, and even visualise crystal deposits (the 'double contour sign' in 

gout). Dual-energy computed tomography (DECT) can specifically identify MSU crystal deposits, even in asymptomatic 

joints, and can be particularly useful in cases where joint aspiration is difficult or contraindicated. But these imaging 

techniques are often not readily available or routinely performed for unexplained fever in the ICU, highlighting a gap in 

current diagnostic algorithms.

The reliance on non-specific inflammatory markers and the default assumption of infection in febrile ICU patients 

contribute to the underdiagnosis of crystal arthritis. A more proactive approach, integrating clinical suspicion with 

targeted investigations, is essential. This includes considering synovial fluid analysis early in the diagnostic process 

for unexplained fever with any hint of joint involvement, even if subtle. The potential benefits of accurate diagnosis, 

including avoiding unnecessary antibiotics and initiating targeted anti-inflammatory therapy, far outweigh the procedural 

risks in most cases.

CLINICAL IMPLICATIONS

The persistent underdiagnosis of crystal arthritis in the ICU is a blind spot in critical care. Clinicians, 

accustomed to reflexively treating fever as infection, often miss the subtle cues of inflammatory arthropathy. 

This leads to prolonged antibiotic courses, contributes to antimicrobial resistance, and delays effective 

anti-inflammatory treatment for patients already facing severe systemic stress.

The industry has an opportunity here. Developing rapid, non-invasive diagnostic tools for crystal identification 

in the critically ill would be a significant advance. Current methods are invasive and require specific expertise, 

which is not always immediately available in a busy ICU. A point-of-care test could dramatically improve 

diagnostic timeliness.

For patients, an accurate and timely diagnosis means avoiding the unnecessary risks and side effects of 
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broad-spectrum antibiotics. It also means receiving targeted therapy that can alleviate pain, reduce systemic 

inflammation, and potentially shorten their ICU stay. The long-term functional recovery of these patients 

depends on addressing all causes of inflammation, not just the infectious ones.
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