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Lundberg , 1981 

Error between result 

receipt and action? 

Has the right test 

been ordered? 

Action 

 The nine steps in the performance of any laboratory 
test. The brain-to-brain turnaround time loop.  

Interpretation  

Reporting 

Analysis 

Preparation Transportation 

Identification  

Collection 

Ordering 



Survey of US Medical Schools  

Brian Smith MD, PhD and the CLIHC group at 

the CDC ï Preliminary Data from the Survey 

Number of hours spent by medical students 

learning anatomic pathology : 60 ï 300 is the range 

 

Mean number of hours spent by medical students 

learning laboratory medicine : 9 

 

And there is most often no test for the laboratory 

medicine coursework, and the teaching is often 

done by individuals with no laboratory medicine 

training 



The Use of Pathology Services in Practice  

Number of hours spent by clinicians doing 

anatomic pathology : None ï it is done by 

anatomic pathologists 

 

This is what is taught in medical school 

 

Frequency with which a clinician orders and 

interprets laboratory tests : Daily 

 

This is what is barely taught in medical school 

 

 



 2012 

How challenging is it for the clinician to establish a 

diagnosis quickly and accurately? 

Radiology:  Dozens of imaging modalities 

                      
Lab Medicine:  Test Menu > 2000 Assays without 

the impending thousands of genetic tests                   

Anatomic Pathology: Autopsy / Biopsy / Surgical  

                                     Pathology / Cytopathology 

Why not have all the diagnostic specialists convene  

and synthesize their findings and establish a diagnosis  

for the clinician ï especially in complex cases? 



 Consequences of the Vast Array 

of Testing Options 

Doctors pick unnecessary tests or miss the 

necessary ones 

Dozens of approaches emerge for 

diagnosis of the same condition ï some 

better than others 

The correct diagnosis may be achievable 

promptly, but it is missed or very commonly 

delayed, with adverse clinical consequences to 

the patient and/or adverse financial 

consequences to the institution 



The landscape is changing rapidly 

 

Is the interpretation for coagulation 

testing rarely needed ? 

How many patients have coronary 

artery disease and have a stent placed? 

Many thousands in the US! 

 

Plavix keeps the stent open and the 

patient alive ï  

Is lab testing important?  

Are the results complex? 



EFFECTIVENESS OF CHRONIC 

PLAVIX THERAPY 

Clopidogrel 

nonresponsiveness is 

associated with 

increased risk of 

thrombotic events and 

correlates to poorer 

clinical outcomes 
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Matetzky et al. Circulation 2004; 109:3171-3175 

Response 

to Plavix 

LOW HIGH 



INDIVIDUAL RESPONSE TO  

PLAVIX IS VARIABLE 

ÅPatients exhibit variable response to 
clopidogrel 

ÅPatients may also experience 
variable return of platelet function 
after clopidogrel is withdrawn prior 
to surgery 

Serebruan et al. J Am Coll Cardiol 2005;45:246-51 

Hochholzer et al. Circulation 2005; 111:2560-4 



CLOPIDIGREL METABOLITE 

ADP Receptor  

PLATELET 

- 

INHIBITION OF PLATELETS BY CLOPIDIGREL: 

INHIBITION AT THE ADP RECEPTOR 

CLOPIDIGREL 
LIVER 

CYP2C19 



Genetic Studies  

 

for Cyp2C19 loss of function 

 alleles in the liver ï  

 

that convert Plavix to its active metabolite ï 

can identify patients who do not have an  

anti-platelet effect from Plavix 

 

N Engl J Med 360: 363, 2009 


