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Case Study # 6 is a supplement to:

Module 2 - Laboratory-associated Infections

Module 6 - Microbiological Risk Assessment in the Laboratory

Instructor’s Notes

Case Study # 6 illustrates:

1. How laboratory infections can occur

a. In this case, by direct contact from droplets

b. Should discuss here, agent factors such as infective dose, transmissibility, etc.

2. How a risk assessment should be done, taking into account the hazardous factors:

a. The agent (how transmitted)

b. Steps taken in the protocol

c. Human behavior (touching the face)

3. Preventive measures

a. Immunization

b. Proper personal protective equipment (PPE)

c. Biological safety cabinet (BSC) for manipulation of the sample

d. Correct use of the BSC 

4. Administrative procedures for reporting laboratory-associated infections (LAIs)

a. Reporting procedure

b. Medical care

c. Follow up

5. Review of the case

6. Modification of the protocol

7. Retraining 

8. Laboratory audit

Introduction
A laboratory technologist working in the biosafety level 2 virology laboratory in the local general hospital is testing for respiratory pathogens using an immunofluorescence technique on nasopharyngeal aspirates from children from a day care centre who have come down with high fever and cough. He transfers the samples to test tubes, adds PBS to the samples, with a pipette, aspirating fluid by pressing and releasing the pipette to dislodge clumps of mucous.  He then centrifuges the samples to spin down the cells.  

When the centrifuge stops, he takes out the cells and finds that there is a crack in one of the tubes with some leakage into the centrifuge.  He takes the tubes into the biosafety cabinet, pours the remaining sample of the cracked tube into a fresh tube.  He repeats the previous procedure for this sample and centrifuges it after cleaning the centrifuge with 70% alcohol.  For the rest of the samples, he pours off the supernatant, and washes the cells by adding more PBS.  This washing step is repeated twice. The cells are suspended in a small amount of PBS and a drop of this is placed on 6-ring Teflon coated slides.  He now dries the slides over the front grill of the biosafety cabinet.

When the slides are dry, he fixes the cells with cold acetone, then tests the cell deposit for influenzaviruses A and B, RSV, parainfluenzavirus, and adenovirus using a direct immunofluorescence method.  He finds that six of the eight samples tested are positive for influenza A.

Two days later, he comes down with high fever and cough. This progressed to pneumonia and required hospitalization.  He made a full recovery and came back to work after two weeks of medical leave.

Case Study # 6

Summary Sheet

Disease:
Influenzae

Agent:
Influenzae A

Influenza is an acute viral disease of the respiratory tract.  The most common clinical manifestations are fever, headache, malaise, sore throat, and cough.  GI tract manifestations (nausea, vomiting, and diarrhea) are rare but may accompany the respiratory phase in children.  The two most important features of influenza are the epidemic nature of the illness and the mortality that arises from pulmonary complications of the disease.

There are three serotypes of influenzae viruses, types A, B, and C.  Antigenic changes between subtypes of A and B influenzae are processes that account for frequent epidemics and regional outbreaks of influenzae.

Airborne spread is the predominant mode of transmission, especially in crowded, enclosed spaces. Transmission may also occur through direct contact, since the influenzae virus may persist for hours on surfaces.

Laboratory Hazards
Laboratory associated infections have not been routinely documented in literature, but informal accounts have indicated that such infections have occurred, especially when new strains are introduced in diagnostic/research laboratories.  The primary laboratory hazard is from aerosols generated from aspirating, dispensing, centrifuging, or otherwise manipulating infected samples.  In addition, transmission could occur through direct contact of mucous membranes with gloves contaminated with virus-infected materials.

Containment Recommendations

The CDC/NIH guidance document, “Biosafety in Microbiological and Biomedical Laboratories”, 5th edition, suggests that BSL-2 facilities, practices, and procedures be utilized in diagnostic or research laboratories utilizing contemporary, circulating influenzae strains.  ABSL-2 is appropriate for work with animals infected with theses viruses.  However, non-contemporary, wild-type influenzae strains should be handled with more caution, suggesting BSL-3 practices, facilities, and procedures.
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Discussion Questions

1. What illness do you think he has?

2. If this is a laboratory associated illness, what are the possible modes of transmission?

3. Could this have been prevented? What safeguards could have been put into place to prevent infection?

4. In reviewing the case, what could he and the supervisor have done to minimize future lab infections?
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