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Background . Setting o

Overuse of lab testing is known to
be commonplace and contributes to
shortages in lab testing materials.
While practices exist at medical
institutions that aim to limit lab test
overuse, it is unclear which
interventions are effective.

Objective

Based on the Choosing Wisely
initiative recommendation of “don’t
perform repetitive @ CBC and
chemistry testing in the face of
clinical and lab stability”!, we aimed
to reduce unnecessary inpatient
serum magnesium laboratory

testing. (Baird, 2019)

Design/Methods

v’ Examined historical volume of
magnesium lab tests ordered and
stratified them by service line

v’ We surveyed front-line clinicians
on their magnesium test ordering
process, identifying the largest,
intervenable  contributors  to
unnecessary testing

v An electronic health record
intervention that Ilimited the
computerized ordering of

recurrent magnesium lab tests to
a maximum of 4 instances within
a 48 hour period, along with
clinician education was designed
and implemented hospital-wide

v We compared the number of
magnesium lab  tests, and
associated costs, ordered
between the pre-intervention
period (Apr-Sept 2021) and post-
intervention period (Oct 2021-Apr
2022).

v' We evaluated the rapid response
and code blue frequency during
the same periods above
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bed, academic medical center
located in Stanford, California.
Organizational EHR used.

v 6 months post-intervention, we
found 8% overall reduction in
magnesium lab testing and ~24%
reduction in the original
magnesium lab orders (Average

Total: 19,244/month pre s
17,725/month  post; Average
Original Lab Order:
19,244 /month pre VS
12,811/month  post) without
significant changes in rapid

responses/code blues.

v' Financial savings for year one are
$67,801.

v' Magnesium lab tests were found
to account for substantial yearly
costs with only 25% of those tests
coming back as abnormal.

v Top 5 service lines ordering
magnesium tests were identified
to be Cardiac Surgery, Cardiology,
Hospitalist, Hematology and BMT.

Conclusions

v' Changes to order capabilities for
magnesium testing can drive
down overuse as well as result in
hospital-wide savings.

v’ Limits on recurrent lab test
orders in general may reduce
overuse  without negatively

impacting patient safety.
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2019;6(1):15-23.
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Process Map

Apr 2020: Program
initial approval
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Learning objectives: 1. Reconstruct a quality improvement approach to reducing overuse of specific lab tests.
2. Apply a multidisciplinary approach to limit automatically recurring lab orders and reduce overuse of lab tests

Apr - Dec 2020: Discussion
with multiple stakeholders
regarding clinical and process
input for potential changes
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Who orders Mg testmg'-’

Hospital Medicine
13143

Heme
| 5694

Cardiac Surgery
28134

Internal Medicine Resident Survey:
"How often do you re-evaluate the need for a

scheduled recuring Mg test?"
2%

46% re-
evaluate less
than every
other day

B Every day

B Every other
day

m Every few
days

Every week

m Rarely
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Magnesium testing

at Stanford

60-80% of
patients

40-60% of
patients
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Common magnesium
misconceptions

O Patientsin acute care should have routine
magnesium testing

Routine or repeated magnesium testing is not indicated

Common magnesium
misconceptions

O For a patientin stable atrial fibrillation,
checking and repleting Mg to >2 mg/dL
daily can help prevent adverse cardiac
outcomes.

Most Stanford >80% of unless evidence from the clinical evaluation of the patient The association between serum magnesium and AF is not
:II:;'::‘?E:;: patients suggests magnesium deficiency. (1) linear but observes a threshold. The excess risk of AF
nagnesium i ST <20%0f O Mildly abnormal serum magnesium levels appears primarily in those in the lowest quartile of seum | CHERP: Reducing Inappropriate Magnesium SerumTest
ot tient . . . magnesium. (3) INSTEAD: Check once, and administer
patients B patients in asymptomatic patients should be um if o Lor low. If Basaling: Oct 21. 2020 - Oct 20. 2021
— 20som el repleted to prevent adverse outcomes. change ntrial brilatons observed,repested eting ' ‘ |
-40% o ’
patients Signs or symptoms of an abnormal magnesium tend to not dlinically indicated. Intervention Year 1 Oct 21,2021 -0Oct 20, 2022 (12 months)
correlate only at levels <1.0 mg/dL or >4.0 mg/dL. (1) _ _ _
Sometimes Healthy-eating persons generally do not require any O For cardiac surger y patients, scr eening Metric Baseline Intervention
Most of Most Stanford magnesium supplementation unless their levels are less for ;er um magnes:z;f :bnor malities ‘";d Admissions (Population) 29,752 31,511
the time clinicians ()ccasi{)na"y than 1-0 mg/dl_’ and repeated magnESIum testlng |s nut rep etj'ng to > mg ecreases rate of || sreanenseasanes e B
or never order needed in such individuals, unless new indications arise. arrhythmias. SumﬂfMagnE£|umU L= W 1 3-11.4‘9"5 ............................... llﬁ, 1'E"E'
magnesium as part Multiple studies failed to identify postoperative electrolyte
of everyday labs O Patients with hypokalemia or hypocalce- concentrations or supplementation therapy as risk factors.
Always \/ mia should always have a serum magne- In a recent randomized control trial, maintaining serum Intervention Savings (567,801)

sium checked and repleted.

magnesium concentrations after cardiac surgery did not

Never Occasionally You only need to suspect a contributing hypomagnesemia reduce incidence of postoperative atrial fibrillation, while
if the hypokalemia or hypocalcemia is refractory to serum potassium repletion was associated with less atrial

Every few repletion. fibrillation. (4) The lack of clear evidence led to the
Most Stanford days Rarely omission of potassium and magnesium supplementation

clinicians reevaluate
scheduled recurring
magnesium tests
every day or every
other day

Every
other day

Every day

O After administering IV magnesium reple-
tion, serum magnesium can be rechecked
12-24 hours afterwards to evaluate effect
of the repletion.

After repletion, it can take 36-48 hours for magnesium to
fully redistribute into the tissues. (2)
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LEAN Methodology
Follow a framework ‘ What will give the necessary structure?

Engage key stakeholders
early and often

SHOULD YOU ORDER

Patient population j
MAGNESIUM TESTING?

YES

f* Active Diuresis?

Risk for ventricular
arrhythmia?

Who are the key stakeholders?

Recognize the unique nature ‘ Where will intervention implementation
of healthcare systems affect?

Account for current cultures
and subcultures

Risk for:

Arrhythmia?

Malnutrition or Gl losses?

High-risk medication usage?
(calcineurin inhibitors, cyclophosphamide, aminoglycosides)

Magnesium overload?

Renal or fluid losses?
(Diuretics or surgery)

High-risk patients PreeclampsiaZ Low-risk patients . What is/are the most simple and
essential step(s) to solve the problem?

Who is affected by this intervention?

Anticipate unintentional How do you deal with challenges that
conseguences arise?

Key Takeaways

YES Any abnormal findings?

O ECG abnormalities

O Physical exam: abnormal reflexes
or Chvostek sign

O Persistently abnormal potassium

or calcium
O Seizure activity

Projects may need to be tailored Who are the key stakeholders?
to clinical requirements Who is affected by this intervention?

Test for serum magnesium x1

Include the business case for What is/are the most simple and
intervention essential step(s) to solve the problem?

_ , Practice habit changes require evidence-
Data isn't everything ‘ hased data and 2

Student/Resident input and ‘ How can trainees get involved in this
engagement is invaluable project?

Do not order repeat testing unless
values come back abnormal

Magnesium testing
not indicated

Continue to monitor

Last year, Stanford Hospital spent See here for common

over $800K on magnesium testing misconceptions about
alone. A reduction of 10% would save over magnesium te’t'l“g and jacpen
$80K, the equivalent of 4.7K flu vaccines! treatment \ AR

Lessons Learned

Just because someone says it cannot be
done, doesn’t mean it cannot be done.

Persistence is Important
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