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Limitations of  Evidence

 Health Technology Assessment (2006, UK 
National Institute for Health Research)
 79 different diagnostic algorithms relevant to 

hematuria, none of which formally evaluated in 
terms of effect on patient outcomes

 2012 AUA Guideline on AMH
 None of 22 specific recommendations supported 

by evidence higher than Grade C



 Uncertainty regarding indications for referral 
and components of evaluation identified as 
major gap in current practice / policy

 Concerns about harms of CT urogram 
 Major difference between guidelines
 Substantially differential effectiveness / yield?
 Highest radiation dose of common CT protocols
 Harm>>benefit for large subgroups
 Emerging evidence base supporting risk-stratified 

approach



Loo et al, Mayo Clin Proc 2013 88(2): 129-38
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Presentation Notes
The KP study, which has been accepted for publication, evaluated very common factors in assessing risk:The presence or hx of gross hematuria in the past 6 months, age, sex, smoking hx, and the degree of hematuria on UA.We tested with a cohort of over 2500 patients and validated it with a completely independent cohort of different urologists, in a different geographic region on over 1700 more patients.Using multivariable logistic regression, we assessed risk of each variable and to make it useable and understandable, a hematuria risk index was constructed.We were able to then risk stratify all of the patients into a low, moderate and high risk grouping.Overall: AUA pooled data analysis: urinary ca rate was 3.3%..   KP study: 2.9%



 Overall cancer diagnosis: 2.9%
 AUA Guidelines’ pooled data analysis: 3.3%

 Upper tract findings: 
 Loo et al (n=4414): 0.3% RCC; zero upper tract TCC
 Edwards et al (n=4020, 46.8% GH)
 3.7% bladder cancer, 1% RCC
 0.2% upper tract TCC (n=10; 7=GH, 3=NVH)
 none in men <50, women <70

Edwards et al, BJU Int 2006; 97:301



Area Under the Curve
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Presentation Notes
This graph shows the performance of the KP hematuria index vs the 2012 AUA guideline for the KP cohortAUC KP hematuria index: .850AUC 2012 AUA guideline: .532



KP Risk Index—Implemented 2012

Low risk: 33% Moderate risk: 53% High risk: 14%

3782/4414 patients in MCP study would avoid CT in current protocol

Presenter
Presentation Notes
Here is the proposed KP hematuria algorithm.It is multivariate and significantly more accurate in assessing risk of malignancy.In response to concerns from the Southern California chiefs of Urology it has been modified to stratify patients into essentially No risk *, moderate risk *, and high risk * buckets And it significantly reduces unnecessary radiation exposure to all but the highest risk patients.



What are the tradeoffs?



“A model is a lie that helps you see the truth.”
Howard Skipper, PhD



HYPOTHETICAL  
COHORT

Assign:
• Sex
• Age
• Cancer status
• Cancer location
• History of gross 

hematuria
• Smoking status
• Urine RBC count

Risk stratification (KP/HRI)
• Low risk: no further work-up
• Moderate risk: cystoscopy + 

renal ultrasound
• High risk: cystoscopy + CT

Canadian guidelines
• Patients aged ≥ 40 years: 

cystoscopy + renal 
ultrasound

Dutch guidelines
• Patients aged ≥ 50 years: 

cystoscopy + renal 
ultrasound

AUA
• All patients aged ≥ 35 years: 

cystoscopy + CT

Assess outcomes:
• Costs
• Cancer detection rates
• Missed cancer cases
• False positive cases
• Short-term complications

- Contrast allergy
- Contrast nephropathy
- Dysuria
- UTI

• CT radiation-induced harms
- Secondary cancers
- Attributable deaths

PATIENT 
CHARACTERISTICS

Model-based comparison of  alternatives

INITIAL ENCOUNTER POST-ENCOUNTER 
EVENTSHematuria Cohort studies Literature reviewClinical guidelines



Incremental cost-effectiveness results

Guideline Total costs to 
cohort

Cancer cases 
detected*

Incremental 
costs

Incremental 
cancer cases 

detected

ICER (cost per 
cancer case 

detected)
Dutch $42,470,698 3,234 - - -

Canadian $44,303,924 3,288 $1,833,227 54 $34,072 

KP/HRI strategy $46,623,885 3,358 $2,319,960 70 $32,939 

AUA $81,640,142 3,495 $35,016,257 137 $254,745 

Cost-effectiveness of different evaluation strategies of AMH patients (N=100,000)

*Total number of detected cancer cases (bladder, renal, and ureteral/renal pelvis).
ICER - incremental cost-effectiveness ratio.

@mivlage @StephWheelerUNC

Presenter
Presentation Notes
Ranked by increasing costs from least to most expensive; HRI most cost-effective



Potential harms
20,232

8,866 6,956 6,722

Note: KP-HRI - Kaiser Permanente recommendations using the Hematuria Risk Index
aFalse positive cases from all test evaluations (CT, cystoscopy, renal ultrasound) 
bInitial evaluation costs of multiphase abdominal/pelvic CT, renal ultrasound, and cystoscopy



Cancer risks are not trivial
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Smith-Bindman, Arch Int Med 2009 169(22): 2078-86



Typical summary of  Cancer Risks 
by Age at Exposure



Cancer Risk: 
Actually a U-Shaped Distribution

Preston Radiation Research 2007; 168(1)1-64
Shuryak J Nat Cancer Inst 2010; 102(21): 1628



Note: KP-HRI - Kaiser Permanente recommendations using the Hematuria Risk Index
aFalse positive cases from all test evaluations (CT, cystoscopy, renal ultrasound) 
bInitial evaluation costs of multiphase abdominal/pelvic CT, renal ultrasound, and cystoscopy



Medicine used to be simple, 
ineffective and relatively safe.  
Now it is complex, effective, and 
potentially dangerous.

Sir Cyril Chantler,
Dean of Guy’s Hospital, London



5.1 For each recommendation provide:
 A summary of relevant available 

evidence, description of the quality, 
quantity and consistency of 
aggregate available evidence

 A clear description of the potential 
benefits and harms

 An explanation of the part played by 
values, opinion, theory and clinical 
experience in deriving the 
recommendation

 A description of any differences of 
opinion regarding the 
recommendation
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Thank You

Email: mnielsen@med.unc.edu
Twitter  : @m_e_nielsen
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