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Intro
Background & Significance
• Hyponatremia (serum sodium <135 mEq/L) = most common electrolyte abnormality w/ potentially life-

threatening complications (1)(2).
• Higher admission rates, ICU upgrades, and prolonged stays, severity-dependent (3).
• Present in 17% of deaths, predictive marker for poor outcomes (4) -> increased costs and resource use 

(5). (Think strong ion difference equation – ↓ Na -> ↓ SID = acidosis) 

Pathophysiology & Diagnosis
• Categorization by chronicity and fluid status: hypovolemic, hypervolemic, or euvolemic hyponatremia 

(6).
• Guidelines exist for classification, but no diagnostic algorithm for workup (7).

Complications
• Overcorrection -> osmotic demyelination syndrome (ODS) (1)(8) -- rapid serum sodium shifts -> CNS 

demyelination  (hyperosmotic stress and glial cell injury) (9)(10) -> permanent sequalae
• Current sodium correction limit: ≤10 mEq/L per day (1).
• Prevention = main stay mgt of ODS (9).
• Under-correction risks: cerebral edema, seizures, respiratory arrest

• Retrospective observational study: University of Colorado Hospital 
ED (Sep 2020 – Sep 2022) (≥18 years) w/ hyponatremia

• Primary Outcome: Proportion of patients with ≤8 mEq/L increase in 
serum sodium within 24 hours

• Secondary Outcome: reference QR code to right for complete list
• Post-hoc t-test for average length of stay 
• Post-hoc chi-squared test for renal consults and 60-day 

mortality

EHR-Embedded Pathway
• Goal: standardize diagnosis and treatment = efficiency & accuracy -> less chance of over/under 

correction
• Prevents missed/delayed orders –  Ex: early nephrology consults 

Pathway
Non - 

Pathway
Age 64 ± 17 62 ± 17

Age Range 22 - 102 18 - 103
Race % non-White 69 76

Race % White 31 24
% Medicaid 44 54

Average Length of Stay 6.8 ± 10.3 6.5 ± 13.7

Renal Consults Ordered* 344 323
% Renal Consults 

Ordered* 51 14
Deaths within 60 days 53 225

% Deaths within 60 days 7.9 10.1
Total Patients (n) 671 2238

• Primary outcome pending further analysis
• Demographic summary (covariate analysis pending):

• Similar age (Pathway: 64, Non-pathway: 62; SD = 17).
• Higher percentage of White pt in pathway group (31% vs 

24%).
• Medicaid usage higher in non-pathway group (54% vs 

44%).
• Secondary outcomes assessed:

• Renal consults: Significantly higher in the pathway group 
(51% vs 14%) on chi-square test -> greater nephrology 
involvement = better outcomes

• Length of stay: No significant difference (6.8 vs 6.5 days; 
both groups had SD >10) on T-Test -> reflects complex 
etiology; other clinical factors

• 60-day mortality: No statistically significant difference 
(7.9% vs 10.1%).

• Mortality outcomes may be influenced by comorbidities; 
pathway impact on morbidity unclear without further 
multivariable analysis.

• No significant reduction in 60-day mortality
• Final conclusion and primary outcome analysis with statistical core 

– mixed multivariate analysis pending 

Table 1: Descriptive statistics w/ results of the t-test for the 
average length of stay with SE, the number of renal consults 
ordered and the number of deaths within 60 days w/ respective 
chi-squared test. 
* = statistically significant difference, p < 0.05

• Retrospective design limits generalizability beyond facility & time period.
• Regional patterns/trends at other institutions may not be reflected in this dataset.
• Selection bias of clinicians to use or not use the EHR pathway – patient demographics such as insurance status or 

race.
• Unmeasured confounders
• Future analyses: Multi-institutional data could enable a cost-benefit analysis or explore hyponatremia 

severity relative to the rate of correction for deeper stratification.

• EHR pathway significantly increased renal 
consult orders

• No significant difference in hospital length 
of stay

• Success of EHR: diabetes 
management (9) and COVID-
19 (10)(11), Surviving Sepsis 
Campaign (6% mortality 
reduction and faster 
antibiotic administration w/ 
pathway use) (12).

• Evaluating this EHR pathway 
could determine if it 
improves hyponatremia 
outcomes (13).
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