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Presentation of the Clinical 

Problem 



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 



The clinical environment  --  

Today and Yesterday 



 1960 

Is There a Need for a Diagnostic 

Management Team? 

Radiology:  Chest/Abdominal Films 

                     Bone X-rays 

Test Menus 

Lab Medicine:  Test Menu < 100 Assays                   

Anatomic Pathology: Autopsy/Biopsy/Surgical  

                                     Pathology            



 2011 

Is There a Need for a Diagnostic 

Management Team? 

Radiology:  Dozens of imaging modalities 

                      

Test Menus 

Lab Medicine:  Test Menu > 2000 Assays 

without the impending thousands of 

genetic tests                   

Anatomic Pathology: Autopsy/Biopsy/Surgical  

                                     Pathology/Cytopathology           



 Consequences of 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. 
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What does a diagnostic 

management do and what is 

not a diagnostic management 

team activity ? 



It is not a diagnostic management team activity if any of 

the following are true 

The interpretation does not consider clinical information 

The service does not meet on a regular schedule 

The interpretation is not written or not included in the 

medical record 

A non-expert provides the interpretation such that it is 

not clinically valuable for the treating physician 

The interpretation only provides a report of tests results 

as abnormal but fails to explain why 



Barriers to Diagnostic 

Management Team Creation 

And how they have been 

overcome at Vanderbilt 



Failure of institutions to recognize the clinical 

and financial benefits of advice on test selection 

and result interpretations on the total patient 

encounter. 

 

Vanderbilt leadership sees the savings in 

improved patient outcome and efficient 

diagnosis 

Why Are National Barriers Not Barriers 

At Vanderbilt? 



Insufficient institutional resources provided to 

develop the diagnostic management teams 

Vanderbilt not only recognized the importance of 

DMTs, it has also provided substantial resources 

for the development of the diagnostic  

management teams 

Why Are National Barriers Not Barriers 

At Vanderbilt? 



Development of clinically useful laboratory 

medicine services requires substantial expertise 

and resources from informatics, which is in most 

institutions inadequate. 

 

Vanderbilt is a national leader in medical 

informatics, and informaticians are heavily 

invested in the development of enablers for this 

clinical service 

Why Are National Barriers Not Barriers 

At Vanderbilt? 



Too few classically trained experts in 

laboratory medicine are to provide clinically 

useful advice. 

 

Vanderbilt has made certain that there is a 

large group of local experts in laboratory 

medicine and will hire new ones as needed 

Why Are National Barriers Not Barriers 

At Vanderbilt? 



Experts who could provide clinically useful 

advice unwilling to fully commit to this clinical 

activity, with primary focus on non-clinical 

activity (ex. research, lab management). 

 

All expert laboratory medicine staff participate 

clinically as diagnostic management team 

attendings despite other duties 

Why Are National Barriers Not Barriers 

At Vanderbilt? 



The difficulty in quantifying financial benefit for 

advice of test selection and result 

interpretation, with underestimation of benefit. 

 

Vanderbilt has involved health economists to 

determine the financial and clinical benefit of 

the diagnostic management team output 

Why Are National Barriers Not Barriers 

At Vanderbilt? 



The  training focus in laboratory medicine is 

on lab management rather than clinical 

consultation. 

 

Pathology residents are the major participant 

trainees at the exclusively clinical diagnostic 

management team rounds  ï with 

responsibility for preparing the preliminary 

narrative interpretation 

Why Are National Barriers Not Barriers 

At Vanderbilt? 



An underrepresented teaching component of the 

pathology course in most institutions, resulting in 

graduating medical students unaware of the 

potential clinical value by lab directors on test 

selection and result interpretation. 

 

A required diagnostics rotation with medical 

students presenting active cases at diagnostic 

management team meetings is being planned in 

the new medical student curriculum at Vanderbilt 

Why Are National Barriers Not Barriers 

At Vanderbilt? 



An Overview of Existing and 

Planned Diagnostic 

Management Teams -- 

at Vanderbilt 



 Coagulation Rounds 

Coagulation 

 Lab 
Neurology 

Multiple Attendings 

Expert Driven, Patient 

Specific Diagnostic 

Interpretation 

Diagnostic Test Selection 

Algorithms 

Selected by Treating 

Physicians 

Financial Benefits: 

On Test Selection 

On Diagnosis 

But Difficult to  

Quantify 

Cardiology 

Hematology 

Oncology 

Ob-Gyn 

Rheumatology 



Hematopathology Rounds 

Expert Driven, 

Patient Specific Interpretation 

of Tests From 

Multiple Laboratories Synthesized 

by the Hematopathologist 

Financial Benefits: 

Easily Quantifiable 

for Test Selection 

 Less Easily Quantifiable 

for Improved Diagnostic 

Speed and Accuracy 

Diagnostic Test Selection 

by Hematopathologists 

 

Hematologic-Oncologists 

Presented With Case  

of Hematologic Malignancy 

Histopathology 

Molecular 

 Genetics 

Cytogenetics Flow 

Cytometry 

Multiple Attendings 



Hematopathology Dashboard: 

Pre-historic (ca. 2010) 

From Dr. Adam 

Seegmiller 



Hematopathology Dashboard: 

Modern Version 

From Dr. Adam 

Seegmiller 



Reflex Testing in Hematopathology  

ÅAt the time of bone marrow biopsy, 
hematologist orders ñbone marrow testing 
panel.ò 

ÅPathologist: 
ïConsults Star Form and patient flowsheet for 

history and previous test results. 

ïLooks at bone marrow morphology. 

ïOrders appropriate cytogenetic and molecular 
tests based on SOPs. 

ÅThe hematologist retains the option to order 
tests ña la carte.ò 



Significant Savings with Reflex Testing in 

Hematopathology 

ÅCost per marrow is 

$284 less for reflex 

testing. 

ÅYearly savings 

(>1800 bone 

marrows) would 

exceed $450K. 
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All Clinical Services Evaluating 

Patients for Infectious Disease ï  

With Infectious Disease 

Division as Prominent User 

Microbiology Rounds 

Microbiology Laboratories 

(Including Virology and 

 Molecular Infectious Disease) 

Multiple Attendings 

Expert Driven, 

Patient Specific Interpretations 

(With Regular Follow Up by DMT) 

For Clinically or  

Diagnostically Complex Cases ï 

 Define Ad Hoc Now and 

 Formally With  Increased Experience 

Financial Benefits: 

Improved Use of Antibiotics 

Could be Quantified 

Less Easily Quantifiable 

for Improved Diagnostic 

Speed and Accuracy 



Interpretations by the Microbiology 
Diagnostic Management Team 

Å Clinically significant combinations of pathogen and site of 
detection  

Å Unusually virulent pathogen or strain 

Å MDR antimicrobial susceptibility pattern 

Å Unexpected antimicrobial susceptibility or resistance 

Å Findings suggestive of treatment failure 

Å Infection control or public health issues 

Å Findings suggestive of underlying pathology 

Å Concern for rapid disease progression 

Å Conflicting, confusing, or ambiguous results 

Å Any result that a technologist considers atypical or concerning 
with respect to patient well-being  

From Dr. Jim Chappell 



Transfusion Medicine Rounds 

Expert Driven, 

Patient Specific Interpretations 

on Appropriateness of 

Transfusion, Adverse Events 

Associated With Transfusion, and 

Identify Underlying Diagnosis 

Financial Benefits: 

Improved Utilization 

Of Blood Products 

Easily Quantified 

 Less Easily Quantifiable 

for Improved Diagnostic 

Speed and Accuracy 

A Review of all 

Preoperative Cases With 

Prolonged PT or PTT or  

Low Platelet Count to 

Establish Diagnosis and 

Develop Treatment Plan for  

Excess Bleeding 

All Clinical Services Providing 

Blood Products ï With 

Dominant Users Including 

Surgery/Anesthesia, 

 Hematology/Oncology, 

Emergency Department 

Multiple Attendings 
Blood Bank 



Expert Driven, 

Patient-Specific 

 Interpretation of Tests 

From Multiple Areas ï 

Synthesized by the Pathologist 

Financial Benefits: 

Increased Diagnostic 

Speed and Accuracy May 

be Highly Recognized by 

Oncologists 

Diagnostic Test Selection 

by Pathologists 

 

Oncologist 

Presented With Case  

of Malignancy in 

Organ  

Histopathology 

Immunohisto 

 chemistry 

Cytogenetics Molecular 

Genetics 

Multiple Attendings 

On The Drawing Board For Anatomic Pathology:  

The Diagnosis of Cancer in Multiple Organs and 

Tissues 
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The Logistics of Coagulation 

Rounds 

Early AM: 

   Resident on service confers with special  

   coagulation technologist to identify cases for  

   evaluation 

Early AM till 4 PM: 

   Resident reviews lab data as it becomes 

   available and clinical details for all patients  

   being evaluated; follows up with clinical or  

   laboratory questions for these cases as  

   necessary; creates preliminary interpretation. 



The Logistics of Coagulation 

Rounds 

4 PM: 

   Attending, coagulation resident, other  

   trainees discuss each case ï with relevant  

   teaching points made by attending ï and 

   interpretation finalized.  Result into patientôs  

   electronic record immediately. 



Data presentation in the medical record for 

coagulation studies prior to initiation of the patient 

specific, expert driven coagulation interpretations 

 Pat-PT: 13.9    PT-inr: 1.1    PTT-pt: 

43.6*    PoolNP: 28.1    P+N0Hr: 

38.3    P+N1Hr: 36.2    P+N2Hr: 

35.9    Pat-TT: 15    F8Act: 95    F9Act: 

102    RVVT: 1.5*    DRVVT: Lupus 

Anticoagulant Confirmed    DMX: 

1.3    F11Act: 96    F12Act: 54    



It evolved to this ñcannedò comment ï 

Is this helpful ? 

 Unedited ñcannedò comment 

 
 The Dilute Russell Viper Venom time (dRVVT) is 

used for detection of Lupus Anticoagulant.  
Hemolysis, deficiencies or inhibitor of Factors  II, 
V and X,  high Factor VIII level (>200%), Heparin 
level >1 IU/ml, some LMWH, Coumadin and other 
Vitamin K antagonists may interfere with test 
results.  In order to determine etiology of 
prolonged dRVVT, a mixing study was performed 
showing no dRVVT correction, indicating the 
presence of Lupus Anticoagulant.   



Report in the medical record after initiation of the 

daily rounds to interpret all complex evaluations 

from the special coagulation laboratory 

 This patient has an elevated PTT, with a normal PT/INR and 

normal thrombin time.  

 

 A PTT mixing study failed to correct into the normal range. 

These results were consistent with the presence of an 

inhibitor (such as a lupus anticoagulant) in the sample.  

   

 The Dilute Russell Viper Venom time (dRVVT) is used for 

detection of Lupus Anticoagulant, and the test was 

positive, indicating the presence of Lupus Anticoagulant.  

 

 Taken together, this is a patient with a prolonged PTT 

based upon the presence of a lupus anticoagulant. 

    

 



Outline of the Presentation 

1.   The diagnostic management team (DMT) 
 
2.   Logistics of coagulation rounds 

 
3.   Survey data from physicians receiving 
      patient specific narrative interpretations 
 
4.   Predominant case material at rounds 

 
5.   Coagulation rounds- clinical and  
      financial impact 
 
6.   Concluding thought 



1996 Survey of MGH physician experience with  

narrative interpretations of complex laboratory  

evaluations in coagulation  

      

      

Ordering physicians sent a narrative  

 interpretation of one their own cases 

Clinicians asked to respond to several  

 questions about the interpretation 

46 0f 100 surveys returned 



THIS INTERPRETATION SHORTENED 
THE TIME TO A DIAGNOSIS ? 

6.5 % 

34.8 % 

58.7 % 

YES 

NO 

NO ANSWER 
Arch. Pathol. Lab. Med. 2004. 128:1424-1427 

 



THIS INTERPRETATION PROBABLY 
REDUCED THE NUMBER OF  

LABORATORY TESTS REQUIRED TO 
MAKE A DIAGNOSIS ? 

2.2 % 

71.7 % 

26.1 % 

YES 

NO 

NO ANSWER Arch. Pathol. Lab. Med. 2004. 128:1424-1427 

 



THIS INTERPRETATION HELPED  
AVOID A MISDIAGNOSIS ? 

6.5 % 
21.7 % 

71.7 % 

YES 

NO 

NO ANSWER 
Arch. Pathol. Lab. Med. 2004. 128:1424-1427 

 



DO YOU FIND THESE 
INTERPRETATIONS USEFUL 

OR INFORMATIVE ? 

97.8% YES 

NO 

2.2 % 

Arch. Pathol. Lab. Med. 2004. 128:1424-1427 



2000 Survey of MGH physician experience with  

narrative interpretations of complex laboratory  

evaluations in coagulation  

      

      

Ordering physicians electronically sent a 

 narrative interpretation of one their  

 own cases 

Clinicians asked to respond electronically 

 to several questions about the interpretation 

100 of 100 surveys returned 



 Interpretation Impact - Physician Outcomes

0

10

20

30

40

50

60

70

80

90

Saved Physician

Time

Impacted Differential

Diagnosis

Reduced Time to

Diagnosis

P
e
rc

e
n

ta
g

e
 o

f 
T

o
ta

l 
R

e
s
p

o
n

s
e
s

Arch. Pathol. Lab. Med. 2004. 128:1424-1427 

 



Interpretation Impact  

Medical Utilization

Reduced Lab 

Testing

Reduced Medical 

Procedures

Reduced 

Admissions

Reduced 

Medications

Reduced Blood 

Product Usage

Reduced 

Specialist 

Consultation

Increased 

Specialist 

Consultation
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 Coagulation Rounds ï 

Predominant Case Material 

For All Clinical Services 

 

For the patient with a prolonged PT, PTT or 

both ï what is the explanation for the 

prolongation and, possibly, what is the risk of 

bleeding or thrombosis? 



 Coagulation Rounds ï 

Predominant Case Material 

Hematology and any clinical service including 

surgery 

 

For the adult or pediatric patient with a deep 

vein thrombosis and or pulmonary embolism ï 

is a hypercoagulable state contributory to the 

thrombotic event?   Do the test results suggest 

the need for lifelong anticoagulation? 

 



 Coagulation Rounds ï 

Predominant Case Material 

For any clinical service including surgery 

 

    For the bleeding patient - 

         Does the patient have von Willebrandôs 

             disease? 

         Does the patient have a platelet function 

             disorder?  

         Does the patient have a coagulation  

             factor defiency and if so, what is the  

             cause of the defiency? 

         Does the patient have DIC? 



 Coagulation Rounds ï 

Predominant Case Material 

Neurology 

 

   For thrombotic strokes ï is there a  

   hypercoagulable state contributing to 

   cause(s) for stroke? 



 Coagulation Rounds ï 

Predominant Case Material 

Obstetrics & Gynecology 

 

   For the woman with pregnancy losses ï  

   is there a hypercoagulable state to explain 

   the fetal loss(es) 



 Coagulation Rounds ï 

Predominant Case Material 

Renal 

 

   For pre-transplant evaluation ï is there a  

   hypercoagulable state that would cause us to  

   remove this patient from the transplant list? 



 Coagulation Rounds ï 

Predominant Case Material 

Rheumatology 

 

For the adult or pediatric patient with autoimmune 

disease ï is there an antiphospholipid antibody 

that presents an increased thrombotic risk in this 

patient? 

 



 Coagulation Rounds ï 

Predominant Case Material  

For Pediatrics 

 

In the bruised child ï is there any evidence of a 

bleeding disorder to account for the bruising or 

is child abuse more likely? 
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 Coagulation Rounds Impact 

on Test Selection  

Å  It helps test selection by involving reflex test  

   algorithms and panels of related tests. 

 

Å  It saves dollars on lab tests and tech time 

   when it reduces unnecessary tests ï but it is  

   impossible to know what unnecessary tests  

   might have been ordered. 

 

Å  It allows residents on the coagulation service  

   to confer with doctors ordering tests that are 

   likely to be uninformative, often before they 

   are performed. 



 Coagulation Rounds Impact 

on Establishing a Diagnosis 

Å  It brings a subspecialist and a trainee into 

   every case involving the special coagulation 

   lab ï without need for a consult request ï  

   simply by ordering the lab test . 

 

Å  It identifies for the clinician a coagulation 

   expert and related resident to call for a free  

   curbside consultation, often connected to a 

   narrative interpretation.   



Å  It identifies a coagulation expert to provide 

   continuing medical education in departmental 

   seminars. 

 

 Coagulation Rounds Impact 

on Establishing a Diagnosis 


