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Case Study # 5 is a supplement to:

Module 3 - Aerosol Hazards in the Laboratory

Module 16 - Laboratory Animal Handling Practices

introduction

The event description that follows occurred in a medical complex that included a research facility.  The research being conducted included studies dealing with cardiac diseases of the newborn, effects of hormones on fetal development, and the mechanisms involved in the development of pulmonary edema.

The studies required the use of approximately 600 large animals annually with up to 40 animals being housed at a time.  Pregnant animals were included in the study population.

The research facility (see Research Facility Plan, page 3) was located on the 14th floor of Building A, which was centrally located in the medical complex.  Animals for the research facility were received at Building B and transported via the 5th floor corridor of Building C to elevators located at D.  The elevators were used to transport the animals to the 14th floor.  The supply air intake for Building C is located at E.

Event

In late March of 1979, officials of the institution were informed that a 74-year-old elevator maintenance man employed at the institution had died with multiply pulmonary emboli consequential to an infectious process.  The onset of the infection occurred approximately two weeks earlier.  The patient had been released from the hospital but was readmitted five days later complaining of acute chest pain.

Subsequent to obtaining the serologic diagnosis for this case, sera obtained from four other employees during the course of illnesses each had experienced in the preceding six months, were tested for antibody to the itiologic agent in the fatal case.  All four of these persons were found to have experienced recent infections with the agent.  Although the five persons worked at the institution, only one worked directly with the animals used in the research facility.

This series of five cases prompted the collection and testing of sera obtained from 690 persons affiliated with the institution where the research facility was located.  The testing of these sera identified 14 persons as confirmed clinical cases; 69 as presumptive clinical cases; six as seroconversions without clinical disease; and 50 persons as having positive antibody titers but without evidence of either a prior negative titer or clinical symptoms.

Collectively the results (including the five initial cases) show that 88 persons were involved in an outbreak of an infectious disease that was signaled by the death of an elevator maintenance man.

Two events deserve particular mention.

1. About one year prior to the outbreak, a laboratory that was not involved with the research program was established on the 5th floor of Building C.  The laboratory was adjacent to the corridor used for transport of the research animals from the receiving area to the elevators.  The animals were transported in uncovered carts.  Serologic testing of employees in this laboratory showed that during the outbreak, six of 13 had experienced infection with the etiologic agent; one required hospitalization. 

2. 
The institution laundry is located in a building physically separate from the structures shown on the facility plan.  However, examination of the laundry workers revealed that five had symptoms of the infection and a positive serology; an additional four had only a positive serology.
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Summary Sheet

Disease:
Q fever
Agent:

Coxiella burnetii
Synopsis

Coxiella burnetii is etiologic of Q fever, which is a zoonosis of sheep goats, and cattle.  Anyone of these may serve as the primary source of infection for humans.  The agent is passed from the infected animal to its newborn and is present in the fetal membranes and amniotic fluid.  Because the rickettsia is extremely resistant to the effects of drying, infective aerosols can result which may initiate infection in humans.  In addition, animals in an infected herd may transport the organism on their wool or hair.

The additional information that follows regarding the agent and the disease is quoted from “Biosafety in Microbiological and Biomedical Laboratories,” 4th Edition. (1)

Of the rickettsial agents, Coxiella burnetii probably presents the greatest risk of laboratory infection.  The organism is highly infectious and remarkably resistant to drying and environmental conditions. (2)  The infectious dose of virulent Phase 1 organisms in laboratory animals has been calculated to be as small as a single organism.  The estimated human ID25-50 (inhalation) for Q fever is 10 organisms. (3)  Pike’s summary indicates that Q fever is the second most commonly reported laboratory-associated infection, with outbreaks involving 15 or more persons recorded in several institutions. (4,5)  A broad range of domestic and wild mammals are natural hosts for Q fever and may serve as potential sources of infection for laboratory and animal care personnel.  Exposure to naturally infected, and often asymptomatic, sheep and to their birth products is a documented hazard to personnel. (6,7)  Although rare, C. burnetii is known to cause chronic infections such as endocarditis or granulomatous hepatitis.

Laboratory Hazards:  The necessity of using embryonate eggs or cell culture techniques for the propagation of C. burnetii leads to extensive purification procedures.  Exposures to infectious aerosols or parenteral inoculation are the most likely sources of infection to laboratory and animal care personnel. (8)  The agent may be present in infected anthropods, and in the blood, urine, feces, milk, and tissues of infected animal or human hosts.  The placenta of infected sheep may contain as many as 109 organisms per gram of tissue and milk may contain 105 organisms per gram of tissue (9) and milk may contain 105 organisms per gram.

Recommended Precautions:  Biosafety Level 2 practices and facilities are recommended for nonpropagative laboratory procedures, including serological examinations and staining of impression smears.  Biosafety Level 3 practices and facilities are recommended for activities involving the inoculation, incubation, and harvesting of embryonated eggs or tissue cultures, the necropsy of infected animals and the manipulation of infected tissues. Since infected guinea pigs and other rodents may shed the organisms in urine or feces, (10) experimentally infected rodents should be maintained under Animal Biosafety Level 3.  Specific clonal isolates of avirulent (Phase II) strains may be considered for lower containment conditions (11).
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discussion questions

1.
What is the probable source of the infectious agent?

2.
What is the probable mechanism of exposure?

3.
What other means of exposure may have resulted in infection?

4.
What safeguards (i.e., practices, equipment, facilities) might have reduced or prevented the laboratory-associated infections?

5.
What steps would you take to put into practice the safeguards you have identified?
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