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Mentor: Renee McFarlane

Microbiology (3250L)

Case Study

Case 1: On a cool, Saturday morning at Clayton State University Hospital, a Level I metropolitan trauma center, things were relatively quiet. With only a few scattered emergencies, everyone hoped for an easy evening.

As a resident who was assigned to the emergency room, you are temporarily reassigned to the third floor to assist other residents in internal medicine. Internal medicine section is short on doctors because there is a hospital-wide lockout due to an epidemic spreading across the hospital. On getting to the third floor, the Chief of Internal Medicine informs you about a situation that has broken out:

At about 5.30 am, as the nurses carried out their patient checkup rounds, they noticed that several patients, all with urinary catheters, were experiencing similar symptoms -- frequent urination and blood in their urine. The chief asks for an immediate laboratory work-up on each patient’s urine sample to determine the cause of the nosocomial infection. On getting to the laboratory, you realize that the lab techs are among the staff locked out. The task of finding out the organism causing the infection falls on you.

You will be divided into groups or 2 or 3 and assigned to figure out what the causative organism of this infection is.

Case 2: Meanwhile, at the RCMF Emergency Clinic located 5 miles from Clayton State University Hospital, there is an influx of several patients all suffering the same symptoms – acute dysentery. 
Once triaged, it became clear that all these ER patients had eaten at Z-bykes Italian Restaurant, a popular local eatery. All the patients had eaten the same food – the newest entrée being advertised by the restaurant. Patient’s symptoms all started within 4-5 hours after eating at the restaurant. Immediately, the medical staff knew they were dealing with a sudden epidemic. Stool samples were collected from each patient and sent to the laboratory to figure what caused the sudden illness. The number of cases spiraled out of control so much that extra help was needed at the laboratory.

The rest of you not assigned to case 1 will be divided into groups or 2 or 3 and assigned to figure out what the causative organism of this infection is. 

Materials

· Unknown culture

· 1 Slide

· 1 motility deep
· 1 Mueller Hilton agar
· Sterile swabs

· Antibiotic disc dispenser
· 1 tryptone broth

· 1 glucose broth, 
· Voges Proskauer 
· 1 Simmon’s citrate agar

· SIM media

· 1 Urea broth

· Methyl Red
Day One

1. Divide into groups (2 - 3 students). Each group will be given a sample number that corresponds to the case they were assigned to.

	Group Number
	Case 

	1
	Case 1

	2
	Case 2

	3
	Case 1

	4
	Case 1

	5
	Case 2

	6
	Case 2

	7
	Case 2


2. Perform a Gram stain using the sample given to you from the patient.

3. Observe your slide and determine if positive or negative.

Day Two

1. Obtain the media as listed in materials section and perform these tests: - 

(a) Motility 

(b) Glucose fermentation and gas production
(c) Sucrose fermentation
(d) Lactose fermentation

(e) Citrate consumption

(f) Acid/ acetoin end products from glucose fermentation

(g) Indole formation using tryptophanase

(h) H2S from sulfur reduction

(i) Urea hydrolysis

2. Inoculate the media with the assigned culture for the group.

3. Once inoculation is complete, place into the 37oC degree incubator.

Day Three

1. Obtain your tests from the incubator. Use the PowerPoint and your knowledge about each media to score each test and complete Table 1.

2. Measure the zones of inhibition on the Muller Hinton Agar plate and determine if the organism was susceptible, intermediate or resistant to each antibiotic. Record your data in Table 2.

3. Discard all media in the biohazard.

4. Answer the questions on the report sheet.

Report Sheet

Table 1: Your Lab Results

	Patient Sample
	IND
	MR
	VP
	CIT
	H2S
	URE
	MOT
	LAC
	SUC
	GLU
	GAS

	 
	
	
	
	
	
	
	
	
	
	
	


Table 2: Antibiotic Resistance

	Antibiotic
(Disk code)
	Zone of inhibition size (mm)
	Is bacteria susceptible, resistant, or intermediate?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Identification Matrix

	Bacteria
	Morph.
Gram 
	IND
	MR
	VP
	CIT
	H2S
	URE
	MOT
	GAS
	LAC
	SUC
	GLU

	Citrobacter 
	Neg.
Rod
	+
	-
	+
	+
	+
	-
	+
	+
	+
	+
	+

	Escherichia coli
	Neg.
Rod
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+ and -  
	+

	Pseudomonas
	Neg.
Rod
	-
	+
	-
	+
	+
	-
	+
	-
	-
	-
	-

	Klebsiella 
	Neg.
Rod
	-
	-
	+
	+
	-
	+
	-
	+
	+
	+
	+

	Salmonella
	Neg.
Rod
	-
	+
	- 
	+  
	+
	+
	+
	+
	-
	+ and -  
	+

	Enterococcus
	Pos
Coccus
	-
	+
	-
	+
	+
	- 
	+
	+
	-
	+ and -  
	+

	Vibrio sp.
	Neg.
curved Rod
	-
	-
	+
	+
	-
	-
	+
	- 
	-
	+
	+

	Shigella sp.
	Neg.
Rod
	-
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+


Answer the following questions: 

1. Using the Identification matrix, determine the identity of the organism that caused the infection.  Explain any irregularities associated with your results.

2. What would you have done differently to ensure better and accurate results?

3. Based upon your observations of the zones of inhibition, which antibiotic(s) would be most effective in the infection? Which would be the least effective?
4. What was the medium of infection in your case?
5. List some strategies that can be used to prevent this kind of outbreak in the future.
