OUTBREAK QUESTIONS:

1. What brought the outbreak to the attention of the public health agency?

Reports of numerous cases of gastrointestinal illness that had resulted in widespread absenteeism among hospital employees, students and schoolteachers.

2. When in the course of the outbreak did it come to the attention of the public health agency?

On April 5 when the outbreak had already peaked.
3. Why was there a delay in recognition that an outbreak is occurring.

· Persons with diarrhea seek health care infrequently, and only when illness is severe or prolonged, and are unlikely to be tested for cryptosporidium infection.

Feature



Lab-confirmed

Clinical (survey)

Days of watery



9



 3

Diarrhea (median)

(range 1-55)

(range 1-38)

Stools per day



12



 5

(median)



(range 1-90)

(range 1-60)

Maximal temperature

38.3



37.7

(median)



(range 37.2-40.5)  (range 37.2-40.0)

Visited physician (%)

100



6.5

· The constellation of clinical signs and symptoms of gastrointestinal illness in cases led many physicians to diagnose the illness as viral gastroenteritis or “intestinal flu” without further investigation.

· While most intestinal parasites are identified by the standard examination for ova and parasites, detection of cryptosporidium requires special tests, e.g., modified acid-fast staining or direct fluorescent antibody staining.

4. What surveillance activities were used for detection of disease? What other activities could have been employed? Consider both the detection of cases and water quality.

Cases:

· Absenteeism due to illness among hospital employees, students and schoolteachers (Any entity, either public or private with a large population that maintains daily records on attendance of their employees could be utilized).

· Laboratory test data for enteric agents.

· Hospital emergency room visits for gastroenteritis.

· Gastroenteritis data from sites (nursing homes, correctional institutions) with confined populations.

-The number of over-the-counter sales for antidiarrheal medications by pharmacies.

-Nurse hotlines.

Water:

· Water treatment plant turbidity levels.
-Complaints from customers about water quality (turbidity).

5. What change in water quality occurred before the outbreak?

Increase in the turbidity of treated water.
6. What is the type of epidemic curve? Why?

Turbidity levels were elevated from March 23-April 1 and the majority of cases had onset March 29-April 10. Hence, the increased turbidity levels in the water preceded the outbreak by 6 days and the majority of cases occurred within 6-9 days of the period of increased turbidity levels. This suggests a continuous common source outbreak as the agent was detected in the water March 25 and April 9 (ice blocks).

Incubation period for the disease (average = 7 days, range = 1-12 days). 

7. Did any cases occur prior to the outbreak? If so, how do you account for these cases?

Number of Cases per Week [est]
March/April 
Cases

1-7


4

8-14


5

15-21

17

22-28

22

29-4


99
Since the incubation period for the disease has to pass before cases occur, and given that the range of the incubation period for cryptosporidium is 1-12 days, cases that occurred before March 24 cannot have resulted from the increased turbidity (March 23-April 1). Hence, the water supply was already contaminated with oocysts before the increase in turbidity however the increased turbidity appeared to accelerate the occurrence of cases.
8. What control measures were implemented?

Short-term:

April 7 – Advisory to customers to boil their water

April 9 – Southern plant temporarily closed

Long-term:

Added ozonation which kills the agent

Extended water intakes further into Lake Michigan

Stopped the disposal of sewerage into Lake Michigan

9. How did the water supply become contaminated? What evidence supports this mode of contamination?

· Since cattle are a primary reservoir of the agent, runoff of manure from cattle farms along the water source.

· Since humans carry the agent, contamination of the water source with human sewage.

· Bioterrorist event.
Samples of treated water from both plants were negative for coliforms and were within the limits set by the Department of Natural Resources for water quality. However, a subsequent study of three isolates revealed that they were Genotype 1, the type found in humans and not cattle.
If agent entered as a result of sewage contamination, curious that no evidence of such contamination, i.e., coliforms, was detected.

10. Milwaukee is the home of several large brewing companies, which are the largest users of water in the city. However, additional investigation revealed that beer was never a factor in the occurrence of cases of cryptosporidiosis. Why not?

Either they had their own water source, which is unlikely since they were located in the city or their processing of city water eliminated the oocysts, which is what occurred as the companies had their own systems for purification of municipal water which included boiling the water before brewing.
