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Learning Objectives

• Understand the Picture of Confusion
• Learn what the lung said to the urine
• Decide whether to Protect vs Work the Beans
• Comprehend why to Cut the Guaiac
• Know to beat the lunch rush
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Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients
• Presented Journal of Hospital Medicine 2019
• Dr. Gray presented 2021
• Still seems confusing
• Still order lots of CT scans
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Confused patient hi-res stock photography and images - Alamy



Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients

29% - 64% prevalence



Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients

Adjusting for baseline factors, delirium was independently associated with prolonged hospital stay, functional 
decline during hospitalization, increased risk of developing a hospital- acquired complication, and increased 
admissions to long term care. 

1997

2003

Delirium developing during hospital stay was associated with an excess stay after diagnosis of 7.78 days



Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients

Should you order 
head imaging?



Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients
3 studies: 
Lead Author/Year Study Design 

Population
Bottom line

Lai, 2010 Case Control in 
delirium unit

Establish risk factors: new focal deficits, 
falls <2 weeks, GCS<9

Theisen-Toupal, 
2014

Retrospective, 
medical floor

CT scans are low yield after excluding 
risk factors

Vijayakrishnan, 
2015

Retrospective, 
medical floor

Confirmed the established risk factors 
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Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients
CAM: Confusion Assessment Method

** 93% sensitivity, 64% specificity**

Day of the week
List months of the year backwards
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* Identify best predictors of intracranial cause for delirium
- Delirium Unit (CAM assessment for admission)
- 10 bed unit
- 300 admissions over 18 months
- 200 CT scans
- 29 positive findings

Best Predictors:
• New Neurologic findings
• Recent Fall History
• Reduction in consciousness

(Warfarin not statistically significant)
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* Determine the diagnostic yield of head CT in delirium 
in patients without fall, head trauma or new neurologic 
defect
- Single center in Boston, medicine floors
- After exclusion criteria, 220 CT’s done on 210 patients
- 6 positive scans

Diagnostic Yield:
• CT head in this group is low yield
• Too small to evaluate risk factors

(None of supratherapeutic INR’s had + CT)
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* Develop clear ordering guidelines for head CT in 
delirium
- Single center in Massachusetts, medicine floors
- 400 patients with CT scans, 36 for delirium
- 4 positive CT scans
- All positive scans met risk criteria
- Referred to British Geriatrics Society and Australian and 

New Zealand Society for Geriatric Medicine 
recommendations
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* Develop clear ordering guidelines for head CT in 
delirium
- Single center in Massachusetts, medicine floors
- 400 patients with CT scans, 36 for delirium
- 4 positive CT scans
- All positive scans met risk criteria
- Referred to British Geriatrics Society and Australian and 

New Zealand Society for Geriatric Medicine 
recommendations

Indications for neuroimaging:
• History of fall
• Head injury
• Patients on anticoagulation
• Presence of focal neurologic signs
• Evidence of raised intracranial pressure



Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients
Argument FOR getting imaging:
• Recent fall
• Focal neurologic findings
• Systemic anticoagulation
• Risk of intracranial process (metastatic malignancy)



Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients
Argument AGANIST getting imaging:
• If no high-risk features, low yield, costly, potentially
harmful



Picture of Confusion: Neuroimaging for 
Delirious Hospitalized Patients
So what should you do?
• Thorough history and exam
• Ask: day of the week, recite months backwards (CAM) 
• If positive for delirium and risk factors, consider imaging
• If positive for delirium and no risk factors, do not order imaging
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Learn what the lung said to the urine: 
S. pneumoniae and Legionella UAT
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So – does it?
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• ATS/IDSA guidelines:

• Empiric beta-lactam/macrolide
• Empiric fluoroquinolone

Both cover S. pneumoniae and Legionella!
But wait…. What about shortening the course of treatment?
• ATS/IDSA recommends 5 days with extension if severe, regardless of 

pathogen.



What did the lung say to the urine? 
S. pneumoniae and Legionella UAT
• ATS/IDSA guidelines:

• Empiric beta-lactam/macrolide
• Empiric fluoroquinolone

Both cover S. pneumoniae and Legionella!
But wait…. What about public health outbreaks?
• High rate of false positive results (23%)

Como, J., Moffa, M.A., Bhanot, N. et al. Potential false-positive urine Legionella enzyme immunoassay test results. Eur J Clin Microbiol Infect Dis 38, 1377–1382 (2019).



What did the lung say to the urine? 
S. pneumoniae and Legionella UAT
• Is there a setting where this information is helpful?
Yes and No
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What did the lung say to the urine? 
S. pneumoniae and Legionella UAT
• Is there a setting to order these?
Yes and No
• Never order S. pneumoniae UAT
• Consider Legionella if:

• Treating with regimen without macrolide or FQ (due to allergies or side 
effects)

• Presence of fever, hyponatremia, diarrhea
• Higher suspicion if >50 yrs, summer, SNF or assisted living
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Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD



Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD

Hesitation to avoid: “First, Do No Harm”

Several trials 1990’s and 2000’s documented AKI 2%-28%



Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD
3 reasons NOT to avoid IV contrast:
• IV contrast correlated with but does not cause worsening renal 

function
• Questions about pathophysiology of CI-AKI
• Withholding IV contrast could cause harm
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Newhouse JH, Kho D, Rao QA, Starren J. Frequency of serum creatinine changes in the absence of iodinated contrast material: implications for studies of contrast nephrotoxicity. Am J Roentgenol.2008;191(2):376-382

• 1 study 2017: lower AKI with IV contrast than without (selection bias?)
Brinjikji W, Demchuk AM, Murad MH, et al. Neurons over nephrons: systematic review and meta-analysis of contrast-induced nephropathy in patients with acute stroke. Stroke. 2017;48(7):1862-1868

• Series of other studies: no difference or slightly lower AKI with IV contrast
McDonald JS, McDonald RJ, Carter RE, Katzberg RW, Kallmes DF, Williamson EE. Risk of intravenous contrast material-mediated acute kidney injury: a propensity score-matched study stratified by baseline-estimated glomerular filtration rate. Radiology. 2014;271(1): 65-73

McDonald RJ, McDonald JS, Bida JP, et al. Intravenous contrast material-induced nephropathy: causal or coincident phenomenon? Radiology. 2013;267(1):106-118

Hinson JS, Ehmann MR, Fine DM, et al. Risk of acute kidney injury after intravenous contrast media administration. Ann Emerg Med. 2017;69(5):577-586.e4

Wilhelm-Leen E, Montez-Rath ME, Chertow G. Estimating the risk of radiocontrast-associated nephropathy. J Am Soc Nephrol. 2017;28(2):653-659.
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• Questions about pathophysiology of CI-AKI

• Unclear

Liu C, Mor MK, Palevsky PM, et al. Postangiography increases in serum creatinine and biomarkers of injury and repair. Clin J Am Soc Nephrol. 2020;15(9):1240-1250

Kooiman J, van de Peppel WR, Sijpkens YWJ, et al. No increase in kidney injury molecule-1 and neutrophil gelatinase-associated lipocalin excretion following intravenous 
contrast enhanced-CT. Eur Radiol. 2015;25(7):1926-1934.
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Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD
• Questions about pathophysiology of CI-AKI

• Unclear
• Creatinine rises (functional marker)
• Other renal biomarkers – reflect direct tissue damage, inflammatory markers, 

repair markers
• Kidney injury molecule – 1
• Neutrophil gelatinase-associated lipocalin
• IL-18
• Monocyte chemoattractant protein – 1
• Chitinase-3-like protein
• Uromodulin

Liu C, Mor MK, Palevsky PM, et al. Postangiography increases in serum creatinine and biomarkers of injury and repair. Clin J Am Soc Nephrol. 2020;15(9):1240-1250
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Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD
• Questions about pathophysiology of CI-AKI

• Unclear
• Creatinine rises (functional marker)
• Other renal biomarkers - reflect direct tissue damage, inflammatory markers, 

repair markers
• Suggests hemodynamic processes unrelated to IV contrast cause creatinine 

rise

Liu C, Mor MK, Palevsky PM, et al. Postangiography increases in serum creatinine and biomarkers of injury and repair. Clin J Am Soc Nephrol. 2020;15(9):1240-1250

Kooiman J, van de Peppel WR, Sijpkens YWJ, et al. No increase in kidney injury molecule-1 and neutrophil gelatinase-associated lipocalin excretion following intravenous 
contrast enhanced-CT. Eur Radiol. 2015;25(7):1926-1934.
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Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD
• Withholding IV contrast could cause harm

Coronary angiography in 30% with CKD, 50% without CKD
1 year mortality 30% with intervention, 60% without



Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD
• Withholding IV contrast could cause harm



Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD
• Withholding IV contrast could cause harm

>6000 patients, rate of AKI 3%
HD rates 0.07%
No difference in rate of AKI with or without CKD



Protect vs Work the Beans:
Avoiding IV Contrast in Patients with AKI or CKD
So should we get CT PE in this patient?
Yes and….
Consider volume expansion.
(might be the next TWDFNR….!)
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Cut the Guaiac: FOBT testing in hospitalized 
patients with UGIB
• First published 2017 – bringing it back

Upper GI Bleed – Blood Vomitus or Black Stools - Dr Pathik Parikh
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Cut the Guaiac: FOBT testing in hospitalized 
patients with UGIB
Why you might think it’s helpful
• Quick
• Cheap
• Doesn’t require a GI consult
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Cut the Guaiac: FOBT testing in hospitalized 
patients with UGIB
When is FOBT helpful?
• Outpatient colon cancer screening



Cut the Guaiac: FOBT testing in hospitalized 
patients with UGIB
What we should do instead?
• H&P
• Visualize stool
• BUN:Cr ratio

What your poop says about your health | HealthPartners Blog



Cut the Guaiac: FOBT testing in hospitalized 
patients with UGIB
What we should do instead?
Do not order FOBT on hospitalized patient with suspected
Upper GI Bleed



Life TWDFNR



Lunch Rush: Discharge before Noon



Lunch Rush: Discharge before Noon

• Length of Stay
• ED Boarding (different topic)

• Leads to poor outcomes, particularly >75 years 
• Increased in-hospital mortality 
• Increased LOS
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Lunch Rush: Discharge before Noon

Why this may not be helpful
• Alone, unhelpful
• Part of a system/group of interventions
• Prioritization of “missions”



Lunch Rush: Discharge before Noon

What you should do:
• Focus on patient specific discharge goals
• Advocate for systems level changes to improve hospital flow
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Picture of Confusion
Order CT scan for your delirious patient only if focal neurologic deficit, fall in last 2 
weeks, anticoagulation, risk for increased ICP

What did the lungs say to the urine?
Do not order S. pneumoniae UAT; consider Legionella UAT in patients with severe 
symptoms and risk factors

Protect vs Work the Beans
Do not avoid IV contrast in patients with AKI or CKD since withholding testing 
could cause more harm 

Cut the Guaiac
Do not order FOBT on patients with UGIB, as this is a screening test for colon CA and not 
helpful to diagnosis the presence or absence of UGIB

Lunch rush
Do not prioritize discharge before noon. Discharge your patient when 
ready and advocate for system changes to improve hospital flow



Questions?

Joy Engblade, MD, MMM, FACP  |   University of Kentucky  |  jken226@uky.edu |   


