Laboratory Practice Exercises / Group Scenario 1

Specimen Collection, Laboratory Diagnostics, and Biosafety Issues: Laboratory Practice Exercises
Participant Guide

General Instructions:
These exercises should be performed in smaller break-out groups, so that questions or problems participants may have can be addressed. On the pages that follow, you will have participants work through scenarios related to laboratory diagnosis of novel influenza.  Each scenario is preceded by specific instructions.  Some scenarios will give participants an opportunity to practice specimen collection methods; others will include discussion questions to answer.  A numbered outline of the scenarios is provided below.  Participants will complete the scenarios in the order in which they are listed, just as you would when working with a real suspected novel influenza case.  For part 2, make sure you have any needed equipment in advance. There is a total of 2 hours for this group scenario.  

If you have access to PPE for the participants to use in the role-playing exercise, please have it available.
If you are able to show videos during this scenario, have the following video ready for later use:

https://www.jointcommission.org/siras.aspx
1.  Determine a sampling time schedule for a suspected novel influenza case 
2.  Perform antecubital venipuncture and collect nasopharyngeal, nasal, and throat specimens while wearing personal protective equipment
3.  Fill in a laboratory form

4.  Package specimens and label the package
5.  Perform a laboratory risk assessment to identify potential hazards as well as control and 

     protection mechanisms.

6.  Analyze laboratory data
1. Case Study:  
The Sampling Time Frame for a Suspect Novel Influenza Case 

Instructions:
Scenario
A six-year-old girl presented to a local hospital with fever, cough, and sore throat on January 2nd.  She was admitted with a high fever and difficulty breathing.  Her mother reported that the girl’s symptoms started on January 1st.  The mother also reported that several of their chickens had died one week ago. 

The doctor suspected novel influenza and called you for advice. 

Questions:

1. What type of specimens should be collected?

2. When should the specimens be collected?

3. If the girl had presented at the clinic 4 days after her symptoms began, would you change your choice of what specimens to collect?

4. How should the specimens be stored before they are sent to the laboratory?

5. If there is a delay in sending the samples to the laboratory, what should you do with the samples?  After what timeframe should you freeze the sample, if a -70oC freezer is available?
Update

You advise the doctor on what specimens should be collected. Later that day, the doctor calls you again. He tells you that the girl’s mother has refused to allow nasal swabs to be collected from her child, and that she refuses to have more samples taken over the next several days. The doctor himself does not understand why so many specimens are necessary.

6. You must explain to the doctor why multiple samples are necessary, so he can explain this to the patient’s mother. What do you tell him?

2.  Practice clinical sample collection: Antecubital venipuncture, nasopharyngeal aspirate, nasopharyngeal swab, throat swab, and nasal swab
Instructions: 
In a module presentation, the instructor demonstrated how to perform respiratory specimen collection and antecubital venipuncture.  Participants will now have the opportunity to perform these tasks wearing appropriate personal protective equipment.  As some of these procedures are invasive, you may have participants perform some of these tasks on a dummy or just act them out.  Each person in the group should practice the specimen collection procedures.  If you have an even number of participants in a group, you may find it easiest to have participants complete this activity in pairs. Note that these three activities can be done in any order. If no PPE is available, please make sure to describe proper donning and doffing of PPE.
1. Nasopharyngeal swab (see attached sheet for more detailed instructions)

2. Oropharyngeal swab (see attached sheet for more detailed instructions)

3. Nasopharyngeal aspirate (see attached sheet for more detailed instructions)

4. Antecubital venipuncture (see attached sheet for more detailed instructions)

Nasopharyngeal Swab Collection

	1. Gather supplies, including a vial containing Viral Transport Medium (VTM), and a swab.  



	2. Label the vial containing VTM with the patient’s identification number.

3. Tilt the patient’s head back 70 degrees.

4. Using a flexible aluminum or plastic fine-shafted saw with polyester, Dracon, or rayon tip - Do not use cotton or calcium alginate - insert the swab into the nostril.  The swab should reach depth equal to distance from nostrils to outer opening of the ear.  Leave the swab in place for several seconds to absorb secretions.
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© Use the same type of rigid swab as for sampling from the throat. Advance the swab tip past the
vestibule (anterior nares) to the nasal mucosa (approximately 2—3 cm from the nostrils in adults)
and gently rotate to collect nasal secretions from the anterior portions of the turbinate and septal
83 mucosa (Fig 13).
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Note: image obtained from:  WHO http://www.who.int/ihr/publications/CDS_EPR_ARO_2006_1.pdf 

5. Slowly remove the swab while rotating it.  Swab both nostrils with the same swab.

6. Place the tip of the swab into sterile viral transport media tube and snap/cut off the applicator stick.

7. Replace the cap securely to prevent leakage during transport.

Oropharyngeal Swab Collection

1. Gather supplies, including a vial containing Viral Transport Medium (VTM), tongue depressors (if available), and a swab.

2. Label the vial containing VTM with the patient’s identification number.

3. Swab the posterior pharynx and tonsillar areas, avoiding the tongue.  Use of tong depressor may be helpful.
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Fig 10. Taking a throat swab
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Note: image obtained from:  WHO http://www.who.int/ihr/publications/CDS_EPR_ARO_2006_1.pdf
4. Place the tip of the swab into sterile viral transport media tube and snap/cut off the applicator stick. 
5. Replace the cap securely to prevent leakage during transport.


Nasopharyngeal Aspirate Collection

	1. Gather supplies, including a vial containing Viral Transport Medium (VTM), a vacuum, a mucus trap, and a catheter.



	2. Label the vial containing VTM with the patient’s identification number.



	3. Attach the suction catheter to the mucus trap and to the vacuum.


	[image: image4.png]




	4. Measure the distance from the patient’s nostril to the base of the ear; the aspirate tube should depth equal to distance from nostrils to outer opening of the ear.  Do not insert the catheter beyond that point.
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	5. Place the catheter into the nostril, parallel to the palate.  Apply the vacuum.  Obtain secretions from the nasopharynx.  Repeat with the other nostril, using the same tube.
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	6. Flush the catheter with 3 ml VTM and return the VTM to a plastic vial.
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Note: these pictures were used with permission from http://www.hopkinsmedicine.org/heic/ID/influenza/npa.html
	
	
	Venipuncture

For use with vacutainer tubes

Always use universal safety precautions.
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	1. Collect supplies. 
	2. Label tube with the client identification number.
	3. Put tourniquet on client about 3 - 4” above venipuncture site. 

	[image: image11.jpg]



	[image: image12.jpg]



	[image: image13.jpg]




	4. Have client form a fist so veins are more prominent. 
	5. After palpating the path of the vein, clean the venipuncture site with alcohol using a circular motion.  Allow the area to dry. 
	6. Assemble needle and vacuum tube holder.
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	7. Insert the collection tube into the holder until the tube reaches the needle.
	8. Remove cap from needle.
	9. Use your thumb to draw skin tight about 1 - 2” below the venipuncture site. Hold skin tight through Step 10.
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	10. Insert the needle, bevel side up, into the vein.
	11. Push the vacutainer tube completely onto the needle.  Blood should begin to flow into the tube.
	12. Release the tourniquet.
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	13. Fill the tube until it is full or until vacuum is exhausted.
	14. After opening client’s hand, place dry gauze over the venipuncture site.
	15. Apply mild pressure to the pad and slowly remove the needle.
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	16. Apply bandage or continue applying mild pressure until bleeding has stopped.
	
	17. Properly dispose of all contaminated 
supplies.
	


	
	Use of trade names and commercial sources is for identification only and does not imply endorsement by WHO, the Public Health Service, or by the U.S. Department of Health and Human Services (2005).


	


NOTE: Blood collection needles may be different than pictured above. Below are other needles that might be used for blood draw. 
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Notes on Separation of Serum and Plasma:

Blood samples need to be centrifuged for at least five minutes at 1500g (3000 rpm).  This requires an electric centrifuge (ideally with a sing out head rather than an angle head rotor).  Hand centrifuges are not adequate for the separation of serum or plasma from red cells.

Serum separator tubes (SST)

The instructions for use of these tubes must be followed carefully if the tubes are to work properly.  The tubes contain a gel (with an intermediate density between blood cells and blood plasma) and (usually) a coagulation (clot) activator

• Put the blood sample into the tube and then follow the instructions for mixing the

  contents.

• Allow the clot to form (follow the instructions with the tube — do not cut the clotting

  process short).

• Centrifuge the tube according to the relevant instructions.

When a filled SST has been properly centrifuged, the sample will separate into a top layer of serum separated by a gel barrier from the cell/clot layer and the clot activator.
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Note: images obtained from http://www.who.int/ihr/publications/CDS_EPR_ARO_2006_1.pdf?ua=1
Clotting tubes

If a basic sampling tube without any additives is used the clot can be allowed to form overnight

and the serum pipetted off the next day. Serum should not be left in contact with the clot for more than 12 hours, as lysis of the red cells can occur.  Whichever type of tube is used, once the serum has been separated it should be pipetted off without disturbing the gel barrier or the clot. Put the serum into a vial such as a cryovial (without VTM). Ideally vials for transport of serum should have external caps and internal O-ring seals. If there is no internal O-ring seal, ensure the cap is closed tightly and then sealed with an inert sealing film such as Parafilm®.

EDTA tubes

Centrifuge the tubes at high speed (ca 10 000 g) to compact the cellular fraction and then pipette

off the plasma taking care not to draw blood cells off at the same time.  Note:  For the purpose of collecting specimen to conduct serology to monitor antibody responses, sera collection tubes (not EDTA tubes) are preferred.  
Filter paper

Blood or serum specimens can also be shipped in air dried form on filter paper discs or special

filter paper strips (Nobuto strips). Volumes of 0.1 ml of whole blood or serum are put onto the strip which is then air dried. Strips of this sort can be stored for months at room temperature.

Transport

Blood specimen bottles and tubes should be transported upright and secured in a screw cap

container or in a rack in a transport box. They should have enough absorbent paper around them to soak up all the liquid in case of spillage.
3.  Practice Scenario:  Fill in a laboratory form

Instructions: 

The previous scenario is continued below.  Please have participants read the scenario and then use the information provided to identify variables/information that should be included in a laboratory specimen form.  Note: The identification numbers given in the scenario can be altered to reflect the identification number system used in a given country.

Scenario

A six-year-old girl named Jane presented to a local hospital (Fever hospital, Palmtown) with fever, cough, and sore throat on January 2, 2007.  She was admitted with a high fever and difficulty breathing.  The child lives with her family at 555 Moo 6, Bumpy Road, Palmtown, Tropica.  Her mother reported that the girl’s symptoms started on January 1st and also reported that the child had not been vaccinated against influenza.  The mother also stated that several of their chickens had died one week ago.  The child’s birth date is November 22, 2000.  

Although the child was alert on January 2nd, she was on a ventilator when Dr. Friendlyman requested endotracheal aspirates and blood sample be collected.  The endotracheal aspirate was given the number 730087 and the blood sample was given the unique number 730088.  The child fully recovered, and a second blood sample was taken on January 20th.  It was given the number 730889.

Question: What variables should be accounted for in a laboratory specimen form?

4. Practice: Pack specimens and label the package

Instructions: 

Earlier, we discussed how to package specimens and label a package.  Participants will now have the opportunity to pack and label a specimen transport package.  This procedure is country-specific, but some universal guidelines and a diagram are provided below:

- Transport of specimens should comply with the WHO guidelines for the safe transport of infectious substances and diagnostic specimens 

 - The receiving laboratory should be notified before shipment of specimens in order to arrange for an import license for the specimens
 - Follow the regulations of the country where the specimens are being transported 

 - Label the package to comply with international air transportation (IATA) regulations

 - Make sure the package is leak proof and contains less than 500 ml of liquid.  There should be three layers, with absorbent material in each layer.  The first or second packaging should be able to withstand a pressure differential of 95 Pa (0.95 bar).
Note:  Information obtained from:
http://apps.who.int/iris/bitstream/10665/254788/1/WHO-WHE-CPI-2017.8-eng.pdf?ua=1
Questions:

1. What category should the patient’s specimen that was described be shipped?  Would you change anything if this had been a cultured specimen and you were shipping highly pathogenic avian influenza virus isolates?
Category A Packaging Requirements
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Category B Packaging Requirements 
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 Note:  Images obtained from  

http://apps.who.int/iris/bitstream/10665/254788/1/WHO-WHE-CPI-2017.8-eng.pdf?ua=1
5.
Group Discussion: Perform a Laboratory Risk Assessment 

Instructions: 

Earlier, we discussed how to conduct a Laboratory Risk Assessment for any given laboratory procedure.  You will now need to perform a similar task for the endotracheal aspirate collected in the previous scenario.  Use the attached Laboratory Risk Assessment Template to have participants complete the exercise.
	Procedure
	Potential Hazard(s)
	Control/Protection
	Additional Information

	A.   Package receipt and transfer of packages to testing area
	Leaking Package
	
	

	
	Unexpected delivery
	
	

	B.   Transport of specimens between testing areas


	Breakage of the specimen container
	
	


	C.   Preparation of specimens for testing
	Aerosolization, Splash/Splatter
	
	


6.
Group Discussion: Laboratory tests 

Instructions: 

The previous scenario is repeated below.  This time participants will apply what they have learned in the modules to answer the questions that follow.  

Scenario

A six-year-old girl named Jane presented to a local hospital (Fever Hospital, Palmtown) with fever, cough, and sore throat on January 2, 2007.  She was admitted with a high fever and difficulty breathing.  The child lives with her family at 555 Moo 6, Bumpy Road, Palmtown, Tropica.  Her mother reported that the girl’s symptoms started on January 1st and also reported that the child had not been vaccinated against influenza.  The mother also stated that several of their chickens had died one week ago.  The child’s birth date is November 22, 2000.  

Although the child was alert on January 2nd, she was on a ventilator when Dr. Friendlyman requested endotracheal aspirates and blood sample be collected.  The endotracheal aspirate was given the number 730087 and the blood sample was given the unique number 730088.  The child fully recovered, and a second blood sample was taken on January 20th.  It was given the number 730889.

Questions:

1. What type of specimen (e.g. respiratory specimen, blood, fecal) is most important for the diagnosis of novel influenza?

2. How should the hospital dispose of the materials used to collect the sample?

Influenza Virus Disinfection – Quick Reference

Influenza viruses are enveloped RNA viruses and are considered in the category of medium sized viruses similar to hepatitis B viruses (HBV). Remember a risk assessment should always be completed when determining appropriate disinfectants and disinfection procedures. Different pathogens require different disinfectants and contact time so this is not a universal guide. You should also keep in mind the types of procedures you are performing; for example, for molecular methods you not only want to disinfect but also degrade any potential RNA/DNA contamination. (1) 

For more information on disinfectants registered in the US that may be available in other countries, see https://www.epa.gov/pesticide-registration/selected-epa-registered-disinfectants.  The registered products that are effective against Human HIV-1 and hepatitis B virus on the list include the products that are effective against Influenza virus.

	Influenza Virus Disinfectants (adapted from APIC Guideline Table 3) (2)

	Disinfectant
	Minimum Concentration
	Important Considerations

	Sodium hypochlorite
	500 ppm


	1. Household bleach average concentration is 5.25% w/v sodium hypochlorite or about 50,000 ppm free chlorine.  When diluted 1:10 it is greater than the 500 ppm free chlorine (see #3).  

2. Diluted working stocks of bleach should be made fresh daily to maintain strength.  The bleach/ surface contact time should be 10 minutes. There are some commercially available stabilized bleach products that remove the need to make daily bleach preparations.
3. Bleach starts to deteriorate from the date of manufacture.  The active ingredient in bleach, sodium hypochlorite, naturally breaks down into salt and water. The rate of breakdown increases rapidly when bleach is stored in extreme hot or freezing temperatures, or when a bottle is more than one year old. Generally, bleach stored at room temperature (~70°F) has a shelf life of one year from manufacture date, but after that point it should be replaced.
Read more at https://www.clorox.com/dr-laundry/shelf-life/#b124H0gkOmFi0bZ7.99

	Isopropyl alcohol
	70%


	Alcohols alone are not recommended for laboratory disinfectants because rapid evaporation impedes contact time. When disinfecting surfaces inside a biosafety cabinet with 1:10 dilution of household bleach, remove residual bleach with 70% alcohol to prevent corrosion caused by bleach or use another disinfectant (3).

	Glutaraldehyde 
	2%
	

	Glutaraldehyde-phenate 
	0.13% glutaraldehyde – 0.44% phenol
	Some laboratories use 5% Lysol with 5% Glutraldehyde followed by 70% EtOH for disinfecting BSCs for influenza viruses.  

	Iodophor (Iodine) 
	80 ppm
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Update

The mother is worried that her 2 other children may also get the illness, and asks that these children be tested for novel influenza as well. 

3. Should you recommend that samples be taken from the other children in the household?

4. Will you recommend that the family chickens be tested?

7. Problem Solving Exercise: Analyze laboratory data

Instructions: 

Have participants read the information given below and review the data table provided.  Then have participants answer the questions that follow. 

Background

As a result of an outbreak investigation of novel influenza, respiratory specimens were collected from 20 different people exposed to dead chickens in a small village.  The respiratory specimens were tested for the presence of the H5 virus.  Test results are summarized in the table below. 

+ means a positive test result, virus is present

- means a negative test result, virus not detected

	Subject 
	Contact with dead chickens?
	Age
	Test Result

	1
	no
	55
	-

	2
	yes
	10
	+

	3
	yes
	23
	-

	4
	no
	65
	-

	5
	no
	22
	-

	6
	no
	45
	+

	7
	no
	5
	+

	8
	yes
	10
	+

	9
	no
	45
	-

	10
	no
	70
	-

	11
	no
	23
	-

	12
	no
	30
	-

	13
	no
	32
	-

	14
	no
	17
	-

	15
	no
	21
	-

	16
	yes
	55
	-

	17
	yes
	41
	+

	18
	no
	80
	-

	19
	no
	21
	-

	20
	no
	11
	-


Questions:

1. How would you report the results?

2. What is the prevalence of infection?

3. What is the prevalence of infection by exposure to dead chickens?

4. Is the infection more common in children < 18 years old, or adults?
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