Does the use of an EHR-integrated pathway for the care of patients with
hyponatremia decrease the incidence of overcorrection of serum sodium
compared to usual care?

Ryan Tseng, Dr. Daniel Resnick Ault

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).

* Presentin 17% of deaths, predictive marker for poor outcomes (4) -> increased costs and resource use

(5). (Think strong ion difference equation — 1 Na -> | SID = acidosis)

Pathophysiology & Diagnosis

e (Categorization by chronicity and fluid status: hypovolemic, hypervolemic, or euvolemic hyponatremia

(6).

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

Complications

* QOvercorrection -> 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 mEqg/L per day (1).
* Prevention = main stay mgt of ODS (9).

* Under-correction risks: cerebral edema, seizures, respiratory arrest

EHR-Embedded Pathway

* Goal: standardize diagnosis and treatment = efficiency & accuracy -> less chance of over/under

correction

* Prevents missed/delayed orders — Ex: early nephrology consults

* Success of EHR: diabetes ©

Mana ge me nt (9 ) an d COVl D_ Patient in ED with corrected sodium level <130mEq/L

!

ﬂWOrder ALL of the following:

19 (10)(11), Surviving Sepsis
Campaign (6% mortality -
reduction and faster SEED

e Serum Osm, AND
Cortisol, AND

antibiotic administration w/ i

« Urine K, AND

pathway use) (12). o e TR

e Evaluating this EHR pathway . Flid restrict/stop al IV flids, UNLESS

shock/hypotension OR requiring antibiotics and

Notes:

« If patient's sodium increases =3mEq/L within 2
hours OR has =200cc urine output within an hour,
consult or re-call renal immediately

» Discuss K+ replacement with nephrology (unless
critical arrythmia)

* Retrospective observational study: University of Colorado Hospital
* Primary Outcome: Proportion of patients with <8 mEqg/L increase in

 Secondary Outcome: reference QR code to right for complete list

Methods

ED (Sep 2020 — Sep 2022) (>18 years) w/ hyponatremia
serum sodium within 24 hours
* Post-hoc t-test for average length of stay

* Post-hoc chi-squared test for renal consults and 60-day
mortality

Results Discussion

. * Primary outcome pending further analysis
on - . . . .
Pathway Pathway * Demographic summary (covariate analysis pending):

Age 64+17 62+ 17 e Similar age (Pathway: 64, Non-pathway: 62; SD = 17).

could determine if it il x
L Order ALL of the following:
I I I l p rOves hypo n at rel I I Ia + e 3% hypertonic saline 150 mL x1
2 : e Non-contrast CT head
Does patient have neurologic symptoms?
O UtCOI I les .  Repeat BMP 15 minutes after 3% bolus is
’— agiven
. , Yes :
« Altered mental status due to hyponatremia, OR « Consult Renal
» Seizure
AND
‘ e Admit to MICU
No l
What is the patient's corrected sodium level? Has patient improved? 4
Na 125-129 mEq/L l Na <120
Na 121-124 mEgq/L No —l
Mild hyponatremia Moderate hyponatremia Severe hyponatremia Repeat Hypertonic Saline (up to 1x)
, : 7 Yes
u] . [:] . u] . « 150ml 3% hypertonic saline q10
Order ALL of the following: Order ALL of the following: Order ALL of the following: mins (max dose 300 mL, total)
Note: If altered mental status continues
« BMP q 8 hours « Consult Renz  Consult Renc ' '
BMP g 8 hours, AND Consult Renal, AND Consult Renal, AND after repeat hypertonic dosing and/or
e Urine Na g 8 hours, AND e BMP g 4 hours, AND e BMP g 2 hours, AND correction of sodium, consider
e Urine K q 8 hours, AND e Urine Na g 4 hours, AND e Urine Na g 2 hours, AND alternative etIO/Og’e.s and proceed witi
severe hyponatremia management.
e Urine Osm q 8 hours, AND e Urine K g 4 hours, AND e Urine K q 2 hours, AND
e Strict I/O's q 8 hours e Urine Osm q 4 hours, AND e Urine Osm g 2 hours, AND
o Strict I/0's q 4 hours, AND » Foley, AND
e Foley e Strict I/O's q 2 hours
v
Admit to floor per pathway Continue on
MICU Admission Pathway
_y ‘_

Note: Patients with known chronic

hyponatremia may be appropriate for
floor level of care with agreement of
Renal, MICU, and EM teams.

Age Range  22-102 18 - 103 * Higher percentage of White pt in pathway group (31% vs
Race % noon-Wh?te 69 76 24%).
Ra;el\fe\é\i/?;z ill gj  Medicaid usage higher in non-pathway group (54% vs
Average Length of Stay 6.8+ 10.3 6.5+13.7 44%)-
Renal Consults Ordered* 344 323 * Secondary outcomes assessed:
9% Renal Consults * Renal consults: Significantly higher in the pathway group
Ordered* 51 14 (51% vs 14%) on chi-square test -> greater nephrology
Deaths within 60 days 53 225 involvement = better outcomes
% Deaths within 60 days 7.9 10.1 « Length of stay: No significant difference (6.8 vs 6.5 days;
Table 1: Des;rrci);’zcaii/:i:;tei?tt:s(vr\]/)/ resultf;}the t-test fo%%f?eS both sroups had SD >1O) on T-Test -> reflects complex
average length of stay with SE, the number of renal consults etiology; other clinical factors
‘C);‘I":;i‘: fe”ddttehsf.”“mbe""fdeaths within 60 days w/ respective « 60-day mortality: No statistically significant difference
* = statistically significant difference, p < 0.05 (7-9% vs 10. 1%)-

* Mortality outcomes may be influenced by comorbidities;
Conclusion 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

* EHR pathway significantly increased renal
consult orders

* No significant difference in hospital length
of stay

Limitations

* 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.
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