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Objectives :  
After this presentation the 
participant will be able to: 
 
 
• Describe the laboratory testing cycle. 

 

• List the 4 reasons for ordering a laboratory test. 

 

• Explain the approaches for establishing a diagnosis. 

 

• Practice correlating test results for a diagnosis of sepsis. 



The Laboratory Testing Cycle  
consists of all steps between the ordering and acting on the results of a 
diagnostic test.  

• The results are verified and 
entered into the computer. 

 

• The clinician or nurse retrieve 
the results. 

 

• The results are acted on by 
the clinician and or nurse 

• Clinician thinks about and 
orders a laboratory test. 

 

• The time it takes to obtain the 
sample from the patient. 

 

• The testing of the patient 
sample 

 

 



“Vein to Brain” 
• Turn-around-time (TAT) of test results 

 
• Pre-analytical 

 
• Analytical 

 
• Post Analytical 





Common Causes of Errors 
Pre-analytical  

Top 5 

1. Tube not filled properly 

2. Patient ID error 

3. Wrong specimen collection 
tube or container 

4. Test request error 

5. Empty collection tube 

 

 

 

 

Analytical 

Systematic or Random  

 

Post-analytical errors 

Transcription errors – correct results 
reported on wrong patient 

 

Errors over all  

62% - pre-analytical 

15% - analytical 

33% - post analytical 

 



Diagnostic Decision Making 
The use of clinical laboratory tests is 

1. Integral part of medicine 

2. The number of tests available is 
~4,000 tests 

3. Common tests  

4. Molecular tests 

5. Lab developed tests 

 

1. Emphasis on reducing health 
care costs 

2. CMS  

3. Reduction of unnecessary 
laboratory tests 

4. Reimbursed or needed? 

 

 



Questions to Ask before Ordering a 
Laboratory Test 
1. Why is the test being ordered? 

2. What are the consequences of not ordering the test? 

3. How good is the test in discriminating between health versus 
disease? 

4. How are the test results interpreted? 

5. How will the test results influence patient management and 
outcome? 

 



Reasons for Ordering  
a Laboratory Test 

1. Diagnosis 

 

2. Monitoring 

 

3. Screening 

 

4. Prognosis 

 

5. Research (learn about pathophysiology of a disease process) 

 



Approaches for Establishing a Diagnosis 
Based on Laboratory Results 

The principle way in which laboratory tests are used to establish a 
diagnosis is: 

 

• Hypothesis deduction 

• Pattern recognition  

• Medical algorithms 

• Rifle versus shot gun approach 



Hypothesis Deduction 
Establishing a differential diagnosis based on patient history, family, 
social, drug history and physical exam. 

 

Selection of tests that confirm diagnosis. 



Hypothesis Deduction 
Example would be  4-year-old child presents to the ER with upper respiratory 
infection  with fever of 1030F with seizures lasting 2 minutes. 

 

• WBC 

• RBC 

• Total Protein 

• Glucose 

• Bacterial, viral and or fungal cultures 

• PCR of meningococcus-specific insertion sequence 

 

 

 



Pattern Recognition  
Involves comparing the patient’s pattern of results for several 
laboratory tests that have been determined previously to provide 
excellent power in discriminating between various competing and/ or 
closely related diagnosis.   

 

Anemia example 



Medical Algorithms 
Decision Tree – Useful in establishing a diagnosis based on 
information obtained from ordering the most appropriate and most 
necessary laboratory tests.  

  

1. They are logical and sequential 

2. Can be automated using a computer 

3. Maximize a clinician’s efficiency 

4. Minimize unnecessary tests 

5. Can be used by ancillary medical personnel 

6. Updated quickly with improved strategies 

 

 



Rifle versus Shotgun Approach  
to Laboratory Test Ordering 

Ordering specific laboratory tests based on an assessment 
of the test diagnostic accuracy and predictive value in 
identifying a particular disease.  

 

Indiscriminate ordering of a large number of laboratory tests 
that may or may not have adequate diagnostic accuracy and 
predictive value in identifying a particular disease. 



Predictive Value 
Specificity = Percentage of individuals without the disease who have a 
negative test result.  TN/TN+FP 

 

Sensitivity = Percentage of individuals with disease who have a 
positive test result TP/TP+FN 

 

Prevalence = Number of individuals with disease/divided by the number 
of individuals in the population to be tested. 

 

Predictive value  PPV  TP/ TP+FP 

     NPV   TN/TN+FN 

 



Reference Ranges 



Definition of Sepsis 
Sepsis is the body's systemic inflammatory response to a bacterial 
infection. Sepsis is serious, overwhelming, and sometimes life-
threatening. An infection may begin in one site of the body and then 
spread to the blood (bacteremia) and possibly to other sites. For 
example, a urinary tract infection may spread from the bladder and/or 
kidneys into the blood and then be carried throughout the body, 
infecting other organs. 



Sepsis? 
• Evidence of infection 

• Clotting problems 

• Abnormal liver or kidney function 

• Impaired oxygen availability 

• Electrolyte imbalances 



Test for Sepsis  
Diagnosing sepsis can be difficult. The criteria for diagnosis include: 

  

1. high or low body temperature 

2. fast heart rate and respiratory rate 

3. a probable or known infection 



Testing for Sepsis 
There is no single test that can identify sepsis. Healthcare 
practitioners typically order a combination of tests to help. 
 

1. Diagnose sepsis  

2. Distinguish it from other conditions 

3. Detect the inflammation associated with sepsis 

4. Evaluate and monitor the function of the affected person's organs 

5. Blood oxygenation 

6. Acid-base balance 

 



Typically Ordered Tests 
1. Blood Gases 

2. Blood Culture 

3. Urine Culture 

4. Wound Culture 

5. Sputum Culture 

6. Procalcitonin 

7. Complete Blood Count (CBC) 

8. Comprehensive Metabolic Panel (CMP) 

9. Lactate 

10.Cerebrospinal Fluid (CSF) Analysis 

11.Partial Thromboplastin Time (PTT, aPTT) 

12.Prothrombin Time and International Normalized Ratio (PT/INR) 

13.Gram Stain 

14.C- Reactive Protein 



Case Study #1 
A 47-year-old man who runs a yard service in Tallahassee cuts his thumb while attaching an 
accessory to one of his mowers. The next morning, his thumb is sore and the skin surrounding 
the cut is red. The man has thirty very impatient customers scheduled for lawn mowing that 
day so he heads out early and works until early evening.  

 

By the time he gets back home, the thumb is swollen and throbbing, and yellowish-white pus 
is oozing out of the injured area. He also notices two red streaks going up the inside of his 
forearm. Just as he begins to think about getting some medical attention for his thumb, the 
man experiences a shaking chill and becomes queasy.  

 

His wife then drives him to the ER at the nearest hospital, which takes about 35 minutes 
because of heavy traffic. Upon their arrival at the ER, the man's temperature has reached 
39.7ºC. He is flushed and ill-appearing, with a pulse of 125 and a blood pressure of 100/60 
mm Hg. (His normal BP is 145/85 mm Hg.) There are no other remarkable findings on 
physical examination.  

 
Question 1.1: What is your preliminary diagnosis? 

 



The combination of fever, tachypnea, and tachycardia suggests systemic 
inflammatory response syndrome (SIRS), which is usually defined as the presence 
of two or more of the following: (1) fever (> 38ºC) or hypothermia (< 36ºC); (2) 
tachypnea (R > 24/min); tachycardia (P > 90/min); and (4) leukocytosis (> 12,000/(l), 
leukopenia (< 4,000/(l), or >10% bands. SIRS can have an infectious or 
noninfectious etiology. In this case, there are obvious signs of microbial infection 
(pus oozing from a recent skin wound, fever), so a diagnosis of sepsis (i.e., SIRS 
with a proven or suspected microbial etiology) is justified. The patient has obvious 
hypotension in addition to the standard SIRS/sepsis symptoms, so he appears to 
have progressed to severe sepsis (defined as sepsis plus hypotension or one or 
more signs of organ dysfunction (metabolic acidosis, acute encephalopathy, oliguria, 
hypoxemia, or disseminated intravascular coagulation). 



Case Study #2 
 

 

 

 

A 60-year-old woman with stage IV cervical carcinoma undergoes extensive pelvic surgery (pelvic 
exenteration) in order to remove the tumor. The surgical procedure involves removal of all pelvic 
organs, removal of a segment of the ileum to construct a new bladder, and a colostomy. At first, the 
patient appears to be recovering very nicely.  
 
During the evening of the third postoperative day, however, the nurse on the night shift notes that the 
patient's respiratory rate, which was 16-18 per min, has increased to 26 per min. The patient claims 
that she doesn't feel overly sick. She is not short of breath or in pain, and her temperature is actually 
slightly subnormal (36.2ºC). By the next morning, she has slight fever (38.3ºC), but she continues to 
feel reasonably good.  
 
Her surgical wound shows no signs of infection, and her abdomen is no more tender than expected. 
Later in the day, however, it becomes quite clear that the patient is in serious trouble. She is flushed, 

anxious, and restless. Her BP has dropped from 135/75 to 105/55, and her temperature is 39.2ºC. 



What is preliminary diagnosis 
 
The tachypnea, elevated temperature, and hypotension all imply sepsis. Given that 
this patient has undergone a long and complicated surgical procedure, bacterial 
infection related to the surgery (i.e., a nosocomial infection) might well be the cause 
of her apparent sepsis. 

 

Blood cultures should be ordered to look for bacteremia and to identify the causative 
agent (if possible). Antibiotic treatment should be started immediately, using a 
regimen that is likely to be effective against a broad range of Gram-positive and 
Gram negative bacteria. Intravenous fluids can be introduced rapidly, in order to 
bring her blood pressure back up. 

 



Case Study #3 
Using Procalcitonin to determine which patients with overlapping 
symptoms are septic? 



Prevention of Sepsis 
1. Handwashing 

2. Vaccinations 

3. Clean, and then clean again 

4. Wound care 

5. Other ideas??? 



QUESTION & ANSWER 
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	By the time he gets back home, the thumb is swollen and throbbing, and yellowish-white pus is oozing out of the injured area. He also notices two red streaks going up the inside of his forearm. Just as he begins to think about getting some medical attention for his thumb, the man experiences a shaking chill and becomes queasy.  
	 
	His wife then drives him to the ER at the nearest hospital, which takes about 35 minutes because of heavy traffic. Upon their arrival at the ER, the man's temperature has reached 39.7ºC. He is flushed and ill-appearing, with a pulse of 125 and a blood pressure of 100/60 mm Hg. (His normal BP is 145/85 mm Hg.) There are no other remarkable findings on physical examination.  
	 Question 1.1: What is your preliminary diagnosis? 
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	A 60-year-old woman with stage IV cervical carcinoma undergoes extensive pelvic surgery (pelvic exenteration) in order to remove the tumor. The surgical procedure involves removal of all pelvic organs, removal of a segment of the ileum to construct a new bladder, and a colostomy. At first, the patient appears to be recovering very nicely.   During the evening of the third postoperative day, however, the nurse on the night shift notes that the patient's respiratory rate, which was 16-18 per min, has increase
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	The tachypnea, elevated temperature, and hypotension all imply sepsis. Given that this patient has undergone a long and complicated surgical procedure, bacterial infection related to the surgery (i.e., a nosocomial infection) might well be the cause of her apparent sepsis. 
	The tachypnea, elevated temperature, and hypotension all imply sepsis. Given that this patient has undergone a long and complicated surgical procedure, bacterial infection related to the surgery (i.e., a nosocomial infection) might well be the cause of her apparent sepsis. 
	 
	Blood cultures should be ordered to look for bacteremia and to identify the causative agent (if possible). Antibiotic treatment should be started immediately, using a regimen that is likely to be effective against a broad range of Gram-positive and Gram negative bacteria. Intravenous fluids can be introduced rapidly, in order to bring her blood pressure back up. 
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	Using Procalcitonin to determine which patients with overlapping symptoms are septic? 
	Using Procalcitonin to determine which patients with overlapping symptoms are septic? 


	Slide
	Span
	Figure
	Prevention of Sepsis 
	Prevention of Sepsis 

	1.Handwashing 
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	For individual attendees: 
	For individual attendees: 
	You will be redirected to the required evaluation when you close out of this webinar  
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	Certificate will be available for you to print after the evaluation is completed 
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	For multiple attendees:  
	An email with a link to the required evaluation and instructions to forward the email to fellow attendees will be sent to all individuals who logged in to this webinar  
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	Great Plains Quality Innovation Network 
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