The validity of near-patient estimation of serum osmolality for suspected DI following brain injury
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Introduction: The development of Diabetes Insipidus (DI) after serious brain injury carries a 69 per cent mortality rate.¹ However early diagnosis and management of DI may improve survival rate. The gold standard for measuring serum osmolality utilises depression of freezing point within a serum osmometer but this is both time and manpower consuming. Also, the technology may not be available. A potential alternative is to calculate osmolality from plasma concentration of sodium, glucose and urea to estimate serum osmolality.

Aim: Prospective clinical audit to determine if routine near-patient estimated serum osmolality can be used interchangeably with a gold standard (laboratory measured values) to help uncover DI in neurointensive care patients with severe brain injury who are free from hypertonic solute infusions.
Methods: 32 adult neurointensive care patients with severe traumatic and ischaemic brain injury were identified over a period of four months. Anonymised laboratory identification was based on the need for laboratory serum electrolytes, urea and osmolality measured for suspected DI and in the absence of mannitol or hypertonic saline therapy over the previous 8 hours. Serum osmolality was estimated using the formula 2x Na + Blood urea + Glucose (mmol/kg) ². Serum osmolality was measured using Advanced Instruments Micro Osmometer, Model 3300. We assessed the bias and limits of agreement of the two methods for determining serum osmolality using Bland and Altman’s technique³.
Results: We found good correlation between measured and calculated osmolalities with r = 0.907 (r² = 0.823). However, Bland-Altman analysis revealed a bias of -2.45 (±6.21mmol/kg SD) and limits of agreement from -14.6 to 9.72 mmol/kg (Figure 1). Excluding patients with evidence of renal dysfunction (6 patients, serum creatinine > 110µmol/l), the bias was -2.57(±3.37mmol/kg SD) with limits of agreement from -9.2 to 4.0 (Figure 2).
Conclusion:  Our clinical audit suggests that estimated and measured serum osmolality cannot be used interchangeably for neuroinjured patients on intensive care unless they have normal renal biochemistry in the absence of hypertonic solute therapies. Estimated serum osmolality appears to have limited validity for use in the near-patient diagnosis of CDI in critically ill patients following severe brain injury.
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