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ICU capacity strain: time-varying influence on an ICU’s
ability to provide high-quality care on a given day

ICUs as balloons: able to accommodate
increasing strain (pressure) up to a point,
after which outcomes deteriorate (they pop)

~

E‘PI Halpern SD. Curr Opinion Crit Care 2011, 17: 648-57
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A parsimonious strain score would include:
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What happens to patients discharged from
strained ICUs?
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Annals of Internal Medicine | ORIGINAL RESEARCH

Outcomes Among Patients Discharged From Busy Intensive Care Units

Jason Wagner, MD, MSHP; Nicole B. Gabler, PhD; Sarah J. Ratcliffe, PhD; Sydney E.S. Brown, PhD; Brian L. Strom, MD, MPH;
and Scott D. Halpern, MD, PhD
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What happens to patients admitted to
strained ICUs?
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Mortality among Patients Admitted to Strained
Intensive Care Units

Nicole B. Gabler'-2, Sarah ). Ratcliffe’, Jason Wagner?3, David A. Asch#5%7, Gordon D. Rubenfeld?,
Derek C. Angus??, and Scott D. Halpern.23.4.5.6

264,401 patients admitted to 155 ICUs in 107 hospitals from 2001-2008

In-hospital death
OR (95% Cl)

Standardized census 1.03 (1.01, 1.05) <0.01
Average probability of death of

the other ICU patients 1.00 (0.98, 1.02) 0.90
Proportion of new admissions 1.04 (1.02, 1.06) <0.001

Strain averaged over days 1-3; even smaller effects when exposure variables
= strain on day of admission only

ORs = 1-unit change in standardized census and 10% change in average p(death) and % new admissions

E‘PI DS Gabler NB, et al. AJRCCM 2013, 188: 800-806
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So what is being “rationed” under
conditions of strain?
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Prevalence and Determinants of Physician Bedside Rationing
Data from Europe

Samia A. Hurst,” Anne-Marie Slowther? Reidun Forde,® Renzo Pegoraro,? Stella Reiter-Theil,®
Arnaud Perrier® Elizabeth Garmrett-Mayer,” Marion Danis®
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Overall, rounding time increases a bit with census

Total Rounding Time Cognitive Rounding Time
Census Census
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= 24-bed MICU, 2 teams
= 576 patients observed for a total of 1,337 patient days

(‘FIELDS Brown SES, et al. Am J Resp Crit Care Med 2014, 190: 831-4
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Total rounding time increases a bit with

admissions
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= 576 patients observed for a total of 1,337 patient days
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No changes with average ICU acuity
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Acuity
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= 24-bed MICU, 2 teams
= 576 patients observed for a total of 1,337 patient days
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Less cognitive time per patient with strain

Interaction; Census x new admission status
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Time “rationed” equitably with strain

Interaction: Census x race

No interactions of
any strain variables
with patient age,
gender, or acuity
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Intensivists” decision-making capacity?
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TABLE 4. Patient- and Day-Level Multivariable
Linear Predictive Model (n = 920)

No major effect p-ostiient

Variable

Of Strain on # Of Acute Physiology and 0.02 (0.01-0.02) 0.00

Chronic Health
Evaluation [P

decisions made

Days since initial ICU admission®

0—1 Reference Reference
2-3 —-1.79 (25510 -1.03) 0.00
4-5 -151 (2461t —056) 0.00
6—10 -166(-25010-082) 0.00
=10 —296(-375t0—217) 0.00
Day of service block® 0.08 (0.00-0.16) 0.03
Location in rounding order* —0.15(-022t0-007) 0.00
Total new patients’ 002 (-0221t0022) 002
# . @FIELDS e
Mechcme 4 1L L) McKenzie M, et al. Crit Care Med 2015




ICU strain influences EOL decision making

Effect of ICU Strain on Time to Death and DNR Predicted Ti"‘::" Death by Quintile of
missions
- Time to Death Time to DNR (days) 10 (among decedents)
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