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SECTION 

For full indeed is earth of woes, and full the sea; and in 
the day as well as night diseases unbidden haunt 
mankind, silently bearing ills to men.

Hesiod, Works and Days, ca. line 101 
(Trans., J. Banks, 1856)

Among those who require a visit to a physician, infections of the respiratory system are the 
most common reason for the visit. These respiratory infections account for an average of ~80 
physician visits per 100 persons each year. Infections of the lower respiratory tract, such as 
pneumonia and in�uenza, are also the leading cause of death by infectious disease worldwide. 
Pneumonia, in�uenza, and tuberculosis result in about 4.3 million deaths per year.

Containment of a respiratory outbreak can be compli-
cated by a pathogen�s ability to survive outside the 
body. For example, some cold�causing viruses can 
remain infective on an environmental surface for 
several hours. This makes classroom desks and door-
knobs potential fomites for the spread of disease. 
Pathogens on the hands can be inoculated into the 

eyes and drain into the nose. There they can attack and initiate a respiratory tract infection. 
Consequently, one important way to decrease spread of respiratory pathogens is to wash 
hands frequently and to avoid touching the eyes.

The primary method of spread for respiratory tract pathogens is via airborne particles and 
mucus droplets. Airborne particles can travel over 1 meter through the air and still remain 
infectious, while mucus droplets travel less than 1 meter through the air. As a result, 
respiratory pathogens are highly contagious and spread rapidly through a community. 
Outbreaks of respiratory pathogens are common in colleges. Students who occupy college 
residence halls usually share rooms with one or more students and are in contact with hun-
dreds of students at sporting events, in recreational facilities, and in classrooms. As a result, 
the number of opportunities for transmission of respiratory pathogens is greatly increased 
relative to others who live at home. The frequency of transmission of respiratory pathogens is 
signi�cantly higher during cold�weather periods, when students are restricted to indoor 
activities. Therefore, annual winter outbreaks of colds, in�uenza, strep throat, and bronchitis in 
this setting are common.

Outbreaks of�Diseases 
of�the�Respiratory Tract
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Content Questions

1.	How is Legionella pneumophila 
transmitted?

2.	 What is an appropriate way to manage 
the�disease?

Figure I-1a  Micrograph of direct �uorescent�
antibody assay of L. pneumophila (magni�cation, 
×400). Source: CDC/ Dr. William Cherry, PHIL,  
2015, 1978.

Figure I-1b  L. pneumophila growing on charcoal�
yeast extract agar. Source: CDC/ Dr. Jim Feeley, PHIL, 
2137, 1978.
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Diagnosis Questions

1.	How is legionellosis diagnosed?
2.	What are the physical characteristics of 

the�pathogen?

Reason It Out Questions

1.	Besides Legionella, list four possible microbial causes 
of�pneumonia.

2.	How would you prevent future outbreaks of the disease?

A Legionellosis Outbreak�Barceloneta

In the �shing neighborhood of Barceloneta, Spain, on the Mediterranean waterfront, 33 people were 
hospitalized in respiratory distress. Four of the victims were in serious condition. The area is predomi-
nantly inhabited by elderly people. The youngest victim was 49, while the oldest was 92. The common 
signs and symptoms were fatigue, malaise, high fever, shortness of breath, and coughing. Examination 
revealed rales (crackling sounds heard during breathing, indicating �uid in the lungs) and bilateral 
shadowing in the lungs on X ray (indicating �uid accumulation in both lungs).

City health o�cials carried out bacterial analyses of a ventilation system in the neighborhood located in 
a seaside building which uses a water tower as part of the cooling system for air conditioning. They 
isolated Legionella pneumophila, a Gram�negative, rod�shaped bacterium (Fig.�I-1a and I-1b).
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Content Questions

1.	How is this pathogen transmitted?
2.	How would you treat individuals a�ected by this disease?

Diagnosis Questions

1.	What are the physical characteristics of the pathogen?
2.	What specimen is used to test for the pathogen?
3.	How do you test for the pathogen in the medical science 

laboratory?

Reason It Out Questions

1.	What public health actions should be taken to stop the 
outbreak and prevent future occurrences?

2.	What age group is most susceptible to RSV bronchiolitis? 
Why?

OUTBREAK I-2 (continued)
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OUTBREAK I-3 (continued)

Content Questions

1.	How is the pathogen transmitted?
2.	What is the pathogenesis of the microbe?
3.	What type of results would be expected in a chest X ray of a 

person who has active TB?

Diagnosis Questions

1.	What color do AFB stain? Why?
2.	What color do non�AFB stain? Why?
3.	What is a tuberculin skin test?
4.	What does a positive test indicate?

Reason It Out Questions

1.	What pathogen is causing this outbreak?
2.	How would you have prevented the spread of the pathogen 

through the prison?
3.	What characteristic of AFB makes them di�cult to treat?
4.	What characteristics of the pathogen result in the require-

ment for long�term multidrug therapy?
5.	How did the inmates on the opposite side of the dormitory 

contract TB?
6.	How does a person�s HIV status in�uence the risk of develop-

ing TB?
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OUTBREAK I-4 (continued)

Content Questions

1.	How is this pathogen commonly transmitted in a child care 
setting?

2.	How would you treat those infected with the multidrug�
resistant pathogen?

Diagnosis Questions

1.	What pathogen is most likely a�ecting the children at the 
day care center?

2.	What are the physical characteristics of the pathogen?

Reason It Out Questions

1.	What other disease(s) can this pathogen cause?
2.	Why are children in day care and their mothers particularly 

susceptible to infections from drug�resistant pathogens?
3.	How would you stop this outbreak and reduce the risk of 

similar outbreaks in the future?
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Content Questions

1.	How is the pathogen transmitted?
2.	How does this pathogen cause a rash?
3.	How would you treat a patient who contracted this disease?

OUTBREAK I-5 (continued)

Diagnosis Questions

1.	What pathogen caused this outbreak?
2.	What are the physical characteristics of the pathogen?

Reason It Out Questions

1.	What is the disease?
2.	 In order to minimize the number of cases of the disease, 

how would you manage the outbreak?
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Content Questions

1.	How does the Sin Nombre virus cause respiratory distress?
2.	How is infection with this organism most commonly 

acquired?

Diagnosis Questions

1.	What are the physical characteristics of Sin Nombre virus?
2.	How does an enzyme�linked immunosorbent assay detect 

antibodies to a speci�c pathogen?

Reason It Out Questions

1.	How would you prevent an outbreak of this disease from 
occurring?

2.	How would you reduce the risk of a similar outbreak in the 
future?

OUTBREAK I-6 (continued)
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Content Questions

1.	What are the clinical features of diphtheria?
2.	How can the disease be fatal?
3.	How is diphtheria usually prevented?

OUTBREAK I-7 (continued)

Diagnosis Questions

1.	What specimen is used to test for the pathogen?
2.	What laboratory test(s) is used to identify the pathogen?

Reason It Out Questions

1.	How would you prevent the disease from spreading to 
tourists and travelers to the NIS?

2.	Why are infants particularly at risk for acquiring 
diphtheria?

3.	How would you arrest this outbreak?
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An Outbreak of�Mycoplasmal Pneumonia�Ohio

From June 15 through September 5, an acute respiratory illness caused by Mycoplasma pneumoniae 
occurred among 47 (12%) of 403 sta� members and clients of a sheltered workshop for developmentally 
disabled adults in Ohio. The disease was characterized by acute onset of cough and fever. The median 
age of patients was 35 years (range, 20 to 60 years); seven (15%) required hospitalization, and 31 (66%) 
had chest X rays showing �uid in the lungs�evidence of pneumonia. One workshop participant died on 
June 30 from complications of pneumonia.

Specimens of blood, sputum, and nasopharyngeal secretions were analyzed in the clinical laboratory.

Results of the Gram stain of a sputum sample were inconclusive; however, abundant cells that �ght o� 
infection (polymorphonuclear leukocytes) were observed. Serologic and microbiologic studies were 
negative for acute viral infections. No bacteria were present in the blood sample. An antigenic test was 
able to identify the pathogen as Mycoplasma pneumoniae (Fig.�I-8).
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Figure I-8  Transmission electron micrograph of Mycoplasma. 
Source:�Reprinted from Yanez A, et�al, Emerg Infect Dis 5:164�167, 1999.

Content Questions

1.	How is Mycoplasma 
pneumoniae transmitted?

2.	How would you treat those 
a�ected by this pathogen?

Diagnosis Questions

1.	What are the physical characteristics of Mycoplasma 
pneumoniae?

2.	What specimen is used to test for the pathogen?
3.	What laboratory test(s) is used to identify the pathogen?

Reason It Out Questions

1.	 What are three other viral or bacterial 
pathogens that can cause primary pneumonia?

2.	Why is an institutional setting a common 
place for such an outbreak?

3.	What physical property makes Mycoplasma 
di�erent from all other pathogens that 
cause bacterial pneumonia?

4.	To which group of antibiotics would Myco-
plasma pneumoniae be resistant?

5.	How would you reduce the risk of future 
outbreaks?
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A Pneumonia Outbreak in�a�Nursing Home�New Jersey

On April 24, nine cases of pneumonia among residents of a nursing home were investigated by the 
Hamilton Township Department of Health, New Jersey. Illness onset among the residents occurred from 
April 3 to24. Four residents died. Pneumonia was characterized by one or more lobes �lled with �uid and 
pleural e�usions (pus in the pleural space) (Fig.�I-9a).

The nursing home is a 114�bed facility that employs approximately 200 sta�, including nurses, 
restorative aides, and other administrative and support personnel. None of the employees was known to 
have pneumonia during this period.

Seven of the residents lived in the same wing of the nursing home. All nine patients had blood cultures 
that grew alpha�hemolytic colonies on blood agar (Fig.�I-9b). Sputum samples were Gram stained to 
identify the pathogen. All isolates were penicillin sensitive and resistant to erythromycin.

Figure I-9a  Chest X ray of a patient with 
pneumonia. Source: CDC/ Dr. Thomas Hooten, 
PHIL, 5803, 1973.

Figure I-9b  Growth of the pathogen on blood agar. 
Source: Nathan Reading, Halesowen, UK, CC-BY 2.0.

Content Questions

1.	How would you treat a patient who contracted 
this disease?

2.	What physical property does this pathogen have 
that enables it to avoid phagocytosis by the 
macrophages in the lungs?

3.	How is the pathogen transmitted?

Diagnosis Questions

1.	What pathogen is causing this 
outbreak?

2.	What are the physical characteristics 
of the pathogen?

Reason It Out Questions

1.	 In order to minimize the number of cases of the disease, 
how would you manage the outbreak?

2.	How would you reduce the risk of a similar outbreak in 
the future?
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e�ectively spread via respiratory droplets. In most cases, it has been spread by direct contact with 
infected birds. Like the 1918 version, this new strain appears to result in extremely high mortality. Over 
50% of those who are infected die.

In an interview with author Michael Spector (February 28, 2005, issue of The New Yorker), Scott Dowell, 
the director of the Centers for Disease Control and Prevention�s Thailand o�ce, stated, �The world just has 
no idea what it�s going to see if this thing comes. When, really. It�s when. I don�t think we can a�ord the 
luxury of the word �if� anymore. � The clock is ticking. We just don�t know what time it is.�

John S. Marr, M.D., former director of the Bureau of Preventable Diseases and a principal epidemiologist 
in the New York City Department of Public Health, is also concerned about a future in�uenza pandemic. 
In a 1999 interview, he stated, �The spread of the �Spanish Flu� in 1918�19 took four months to circle the 
world. A new strain of in�uenza could cause a pandemic in four days. � Sadly, many people believe that 
��u�, a household word, is nothing much to be concerned about, but a new strain could kill tens of 
millions of people quite easily, within weeks. That is the one I worry about.�

When Tommy Thompson announced his resignation as Secretary of Health and Human Services in 
December of 2004, he cited a bird �u epidemic as one of the greatest dangers the United States faces. 
Governmental estimates of the cost of an in�uenza epidemic have been made. Without large�scale 
immunization, the estimates of the total economic impact in the United States of an in�uenza pandemic 
range from 71.3 billion to 166.5 billion dollars.

OUTBREAK I-10 (continued)

Content Questions

1.	How is the in�uenza virus transmitted?
2.	How can in�uenza be treated?

Diagnosis Questions

1.	What are the physical characteristics of the in�uenza A 
virus?

2.	What laboratory test(s) is used to identify an infection by 
an in�uenza virus?

Reason It Out Questions

1.	How can a virus that primarily attacks birds be changed 
into a pathogen that e�ectively infects humans?

2.	Given the increase in worldwide travel and population 
since 1918, could a human version of this in�uenza virus 
that was spread by respiratory droplets be contained? 
Explain your reasoning.

3.	Given the advances in vaccine production and medicine 
since 1918, could modern health care prevent tens of 
millions of deaths if the current bird �u was e�ectively 
spread by respiratory droplets? Explain your reasoning.
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Content Questions

1.	How would you treat those a�ected by the disease?
2.	 If the disease is not treated, what potential serious 

complications can result?
3.	How is the pathogen transmitted?

Diagnosis Questions

1.	Given the lab test results, what are the pathogenic agent 
and the disease it causes?

2.	What are the physical characteristics of the pathogen?

Reason It Out Questions

1.	What features of the pathogen enable it to cause 
abscesses?

2.	What features of the pathogen enable it to cause a bright 
red rash?

3.	How could this outbreak be quickly arrested?

OUTBREAK I-11 (continued)
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Content Questionsm

1.	To what complications from measles are the undernour-
ished children especially susceptible?

2.	How is the measles virus transmitted?

Diagnosis Questions

1.	How is measles diagnosed?
2.	What are the physical characteristics of the measles virus?

Reason It Out Questions

1.	Why is a measles outbreak of signi�cant concern in a 
mass refugee setting?

2.	How would you prioritize the expenditure of funds and 
resources in order to minimize the number of deaths 
caused by measles and other vaccine�preventable 
diseases?

3.	List �ve vaccine�preventable diseases that could be a 
threat to the health of the refugee population.

OUTBREAK I-12 (continued)
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Content Questions

1.	What pathogens are known for causing outbreaks in 
swimming pools?

2.	What other pathogens besides adenovirus can cause 
acute pharyngitis?

3.	What pathogen causes strep throat?
4.	How would you treat viral pharyngoconjunctival fever?
5.	Which case(s) would be considered a sporadic case?
6.	Which case(s) would be considered a primary case?
7.	Which case(s) would be considered a secondary case?

There were numerous electrical system failures after the swimming pool opened. This caused 
intermittent failure of the water circulation and bromine dosing pumps. The disinfectant concentrations 
registered on 3 July were insu�cient in the small children�s pool (0.45 mg of total bromine per liter) and 
were adequate in the remaining pools.

OUTBREAK I-13 (continued)

Diagnosis Questions

1.	What is PCR?
2.	How does real�time PCR di�er from PCR?
3.	What did the real�time PCR analyze in order to identify 

adenovirus 4 in the sample?

Reason It Out Questions

1.	What was the source of the outbreak?
2.	Why did the investigators ask about place of residence, 

age, sex, date of symptom onset, and symptoms?
3.	Describe how the pathogen was transmitted in this out-

break?
4.	Which viral cause of pharyngitis and fever is also often 

associated with conjunctivitis?
5.	How would you stop this outbreak and prevent future 

outbreaks by this pathogen?
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Content Questions

1.	What are three pathogens that you would you expect to 
cause outbreaks of respiratory infections on cruise ships?

2.	What pathogen causes LD?
3.	What are the characteristics of the pathogen that causes 

LD?
4.	What are the signs and symptoms of LD?
5.	How is the LD pathogen transmitted?
6.	What is the reservoir for the LD pathogen?

Diagnosis Questions

1.	What lab tests can be used to identify the pathogen?
2.	What specimen would you take to test for the LD 

pathogen?

Reason It Out Questions

1.	Why was this case de�nition used?
2.	What risk factors did patients have for acquiring LD?
3.	Are family members who were not on the cruise at risk of 

contracting LD? Explain.
4.	How would LD most likely be spread on a cruise ship?
5.	Although reporting of LD is required and followed up 

with an investigation, what factors would contribute to 
the di�culty of detecting an LD outbreak on a cruise 
ship?

OUTBREAK I-14 (continued)
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OUTBREAK I-15 (continued)

level, his or her current health status, the infectious dose, the virulence factors of the pathogen, etc. 
Although vaccinated children can develop pertussis, they are less infectious, have milder symptoms and 
shorter illness duration, and are at reduced risk for severe outcomes, including hospitalization.

During the year of and the year preceding the outbreak, 4.5% of school children in the state of Washington 
were exempted from vaccinations normally required to attend public schools. Washington state law allows 
medical, philosophical, and religious exemptions from vaccination for school and day care attendance. This 
is obtained by completing a form by checking a box for exemption status, signing the form, and having it 
also signed by a physician, physician assistant, osteopath, naturopath, or advanced registered nurse 
practitioner licensed in Washington state. If there is an epidemic of a vaccine�preventable disease, children 
who are not vaccinated may be required to stay home from school until the epidemic is over.

Content Questions

1.	What pathogen causes pertussis?
2.	What are the characteristics of the pathogen 

that causes pertussis?
3.	Which week reported the highest number of 

cases?
4.	What is a toxoid vaccination?
5.	What other toxoids are included with 

the diphtheria�pertussis�tetanus (DPT) 
vaccination?

6.	What is an incidence rate?

7.	What was the risk of hospitalization for 
infants less than 2 months of age?

8.	What was the risk of hospitalization for 
infants less than 1 year old?

9.	What was the risk of hospitalization for 
older children and adolescents?

10.	 �Who is at highest risk for serious 
complications?

11.	 What was the mortality risk?
12.	 How would you treat a child with pertussis?

Diagnosis Questions

1.	What specimen is taken to identify the pathogen?
2.	What laboratory test can be used to identify the  

pathogen?

Reason It Out Questions

1.	With school beginning in August, do you expect the 
number of cases to increase or decrease?

2.	What age group would potentially be the most easily 
infected by the pertussis pathogen?

3.	Why were the highest incidence rates of pertussis 
observed in 10�year�old children?

4.	What are the bene�ts of vaccination?
5.	Why do some people choose not to get their children 

vaccinated?
6.	How would you prevent the spread of the pathogen to 

family members?
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REFERENCE MATERIAL

Chickenpox
Since the introduction of the varicella vaccine in 1995, 
the number of new cases of chickenpox has declined by 
an estimated 95%. As a result, the CDC predicts that the 
varicella vaccine prevents more than 3.5 million cases of 
chickenpox, 9,000 hospitalizations, and 100 deaths each 
year in the United States. As vaccine coverage remains 
high for children, the epidemiology of chickenpox will 
change, and the proportion of individuals who get the 
disease as adults will increase. Adults are more likely 
than children to die or have serious complications if they 
get chickenpox.

Cause
Varicella�zoster virus (VZV), a member of the herpes 
family of viruses, is the causative agent of chicken-
pox. It is an enveloped virus with a polyhedral capsid 
which contains double�stranded DNA as genetic 
information.

Transmission
•	 Reservoir: Infected humans
•	 Mode of transmission: Droplet mode during 

coughing and sneezing, direct contact with infected 
lesions or contaminated fomites

Pathogenesis
•	 Entry: Respiratory route via mucus droplets
•	 Attachment: A protein on the envelope of the 

virus attaches to the epithelium of the respiratory 
tract

•	 Spread: Infected leukocytes carry the virus to lym-
phoid tissues. Virus released from lymphoid tissue 
is disseminated throughout blood and lymph. The 
virus is carried through the blood to sites outside 
capillaries under the skin.

•	 Avoidance of host defenses: VZV is an intracellu-
lar pathogen which initially avoids destruction by 
circulating antibodies and cells of the immune sys-
tem. During primary infection, the virus is carried 

to reticuloendothelial organs for viral ampli�cation, 
causing a secondary viremia. It is during this phase 
that the virus is seeded into the skin. Also, VZV 
forms a provirus in the cell bodies of nerve cells 
near the spinal cord (dorsal root ganglia) of sensory 
neurons. A provirus forms when a virus incorpo-
rates its DNA into the chromosome of the host cell. 
In this state, the provirus can remain dormant. If it 
becomes active, a secondary outbreak known as 
shingles can occur.

•	 Damage: The virus induces formation of syncytia 
(large multinucleated fused cells) under the skin 
and induces a local in�ammatory response.

Clinical Features
Incubation is 10 to 23 days. The distinguishing feature 
of chickenpox is a vesicular rash on the scalp, head, and 
trunk which progresses to the extremities. Other signs 
and symptoms include a fever, headache, fatigue, sore 
throat, anorexia (loss of appetite), irritability, and pruri-
tus (itching). The vesicles turn pustular (�lled with pus), 
form a crust, form a scab, and then heal. A secondary 
outbreak of VSV called shingles can also occur and typ-
ically affects the elderly. Shingles result when the dor-
mant provirus becomes active, resulting in a vesicular/
pustular rash breaking out along the ends of the cranial 
or spinal nerve that the virus infected. Shingles causes 
intense pain.

Diagnosis
Diagnosis of VZV infection is done by clinical presenta-
tion alone. No lab specimens or tests are necessary.

Treatment
The primary treatment for chickenpox is supportive care. 
Over�the�counter medications are often used, such as 
antihistamines to reduce itching, calamine lotion to help 
dry vesicles, and ibuprofen or acetaminophen to reduce 
fever. Fluids and electrolytes are given to prevent dehy-
dration from the fever. It is also important to monitor 
and treat secondary bacterial infections.
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SECTION 

It is still just unbelievable to us that diarrhea is one of the 
leading causes of child deaths in the world.

Melinda Gates, cofounder of the Bill and  
Melinda Gates Foundation

The most common symptom resulting from infection by gastrointestinal (GI) tract pathogens is 
diarrhea. Although this is often not viewed as a serious disease, diarrhea is the second leading 
cause of death in children less than 5 years old, killing ~5,000,000 children annually�more 

than malaria, AIDS, and measles combined. Most of the 
nearly 3 million deaths per year are in developing 
regions of the world, where access to clean drinking 
water and other public health infrastructures is 
incomplete. As a result, fecally contaminated drinking 
water is common in many communities. Diarrhea in 

undernourished and malnourished children, combined with the lack of basic health care, is a 
lethal mixture that much of the world struggles with on a daily basis.

In institutional settings, such as on college campuses, where large numbers of people share 
dining and toilet facilities, GI pathogens can be spread by contaminated food and drinks or by 
contact with contaminated environmental surfaces. Frequent handwashing, disinfection of 
toilet facilities, and proper cooking and preparation of food reduce the risk of spreading 
diarrheal pathogens.

The GI tract must defend against millions of microbes each day. To prevent infection and 
disease, the GI tract uses both chemical and physical methods of defense. The primary defense 
of the GI tract against microbial pathogens is the low pH of gastric juice secreted into the 
stomach. HCl is secreted by parietal cells of the gastric mucosa. The acid conditions lead to 
denaturation of microbial proteins while the food is being processed in the stomach. Other 
defenses include enzymes that digest and destroy microbes. Lysozyme, which is secreted in 
the mouth, digests peptidoglycan, the key component of bacterial cell walls. Without the 
protection of the cell wall, bacterial cells can be destroyed by osmotic lysis. The pancreas 
produces a host of enzymes which hydrolyze proteins, carbohydrates, and nucleic acids. Bile 
from the liver solubilizes lipids, which can then be digested by pancreatic lipases. As a result, 
microbes that survive the acids in the stomach are digested for nutrients in the same manner 
as the food we eat. The mucus layer that coats the GI tract acts as a physical barrier that 

Outbreaks of�Disease of 
the Gastrointestinal Tract
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Figure II-1a  Growth of the pathogen on MacConkey agar. 
Source: Rodney P. Anderson.

Figure II-1b  Growth of the pathogen on Hektoen enteric 
agar. Source: CDC/ Dr. Mike Miller, PHIL 6704, 1976.

Content Questions

1.	How is the pathogen transmitted?
2.	Describe the pathogenesis of Salmonella.
3.	How would you treat those a�ected by the disease?

Diagnosis Questions

1.	What are the physical characteristics of Salmonella?
2.	How is Salmonella distinguished from E. coli when grown 

on MacConkey agar?
3.	Why do colonies of Salmonella have black centers when 

grown on Hektoen enteric agar?

Reason It Out Questions

1.	Besides Salmonella, what other pathogens might have 
accounted for the outbreaks?

2.	Why is Salmonella often associated with eating raw or 
undercooked eggs?

3.	How could future outbreaks of illness caused by this path-
ogen be prevented?
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2 A Diarrhea Outbreak Associated with�Swimming Pool  

Use�Ohio

In July, the Delaware City/County (Ohio) Health Department (DCCHD) learned of several laboratory�
con�rmed cases of diarrhea potentially linked to a private swim club. To determine associated exposures, 
a descriptive study and two telephone�based case�control studies were conducted, including a 
community�based study to examine potential sources of the outbreak and a swim club�based study to 
identify club�related risk factors. Persons were asked about sources of drinking water, recent travel, visits 
to pools and lakes, swimming behaviors, contact with ill persons or young animals, and day care 
attendance.

All case patients were in central Ohio during the period from June 17 through August 18. DCCHD 
identi�ed 700 clinical cases among residents of Delaware County and three neighboring counties. The 
outbreak began in late June. Of 268 stool samples submitted to DCCHD, 186 tested positive for the 
pathogen. The median age of these case patients was 6 years (range, 1 to 46 years). The median duration 
of illness was 7 days. Symptoms included diarrhea, loss of appetite, abdominal cramps, and sometimes 
vomiting.

Swimming at the private club was strongly associated with illness in the community case�control study. 
Activities that increased the risk for pool water getting in the mouth (e.g., standing under a pool 
sprinkler) increased the risk for illness. At least �ve fecal accidents, one of which was diarrheal, were 
observed in the pool.

Antigen tests for viral pathogens were negative. Lab cultures were negative for bacterial pathogens. 
Microscopic analysis did not reveal any trophozoites or nucleated cysts (di�erent stages of the protozoal 
pathogens). However, small, acid�fast cysts were observed (Fig.�II-2). Cysts are protozoal reproductive 
structures. An acid�fast cyst has a waxy protective coating.

Figure II-2  Light micrograph of an acid�fast stain of 
a fecal smear. Source: With permission from J Infect 
Dis 147:824�828, 1983.

Content Questions

1.	How was the pathogen transmitted?
2.	What is the pathogen�s natural reservoir?
3.	How does infection by this pathogen cause diarrhea?
4.	How would you treat those a�ected by this pathogen?
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Diagnosis Questions

1.	What pathogen caused the outbreak?
2.	Describe the physical characteristics of the outbreak�

causing pathogen.
3.	What color are the cysts in the acid�fast stain? Explain why.

Reason It Out Questions

1.	Choose three of the items listed below and explain why 
individuals su�ering from diarrhea were asked  
about them.

	 Their source of drinking water
	 Recent travel
	 Visits to pools and lakes
	 Swimming behaviors
	 Contact with ill persons
	 Contact with young animals
	 Day care attendance
2.	How would you manage this outbreak?
3.	How would you reduce the risk of a similar outbreak in the 

future?
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Table II-3  Comparison of�activities at the�fair of�cases and�controls

Activity at Fair
No. Participating in the Activity

Case Patients Control Patients

Drinking water from suspect well 16 3

Drinking beverages from vendors 
supplied by suspect well

10 6

Physical contact with animals   6 5

Eating food at the fair 30 52

Content Questions

1.	What is the reservoir for Campylobacter?
2.	How is Campylobacter usually spread?
3.	How does Campylobacter cause diarrhea?
4.	What is the reservoir for the bloody�diarrhea�causing pathogen?
5.	Explain how the bloody�diarrhea�causing pathogen causes serious, 

life�threatening complications.
6.	How would you treat those with simple diarrhea?
7.	How would you treat those with bloody diarrhea?

Diagnosis Questions

1.	What are the physical characteristics of Campylobacter?
2.	What pathogen most likely caused the bloody diarrhea? Explain your 

reasoning.
3.	What is the Gram reaction of the bloody�diarrhea�causing pathogen?
4	 Why does the bloody�diarrhea�causing pathogen produce the color of 

colonies seen on sorbitol MacConkey agar?

Reason It Out Questions

1.	Why was each activity listed in the table investigated?
2.	Based on the data in the table, what was the most likely source of 

most of the infections that caused the bloody diarrhea?
3.	You have been recruited as an advisor to the NYSDOH to help them 

manage their present resources. Your goal is to minimize any further 
illness and deaths and reduce the risk of spread of the infection.
a.	What would be your �rst priority? Explain.
b.	What would be your second priority? Explain.
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Figure II-4  Light micrograph of a fecal smear. Source: 
CDC/ Dr. L.L.A. Moore, Jr., PHIL, 532, 1969.

Content Questions

1.	How is this pathogen transmitted?
2.	What does attack rate measure?
3.	How would you treat those a�ected by uncomplicated cases of 

diarrhea from this pathogen?
4.	How does this pathogen cause liver abscesses?

Diagnosis Questions

1.	What pathogen caused the outbreak?
2.	What are the physical characteristics of the pathogen?

Reason It Out Questions

1.	What was the most probable source of the pathogen?
2.	Since resources in this locality are signi�cantly limited, propose 

a low�cost solution to prevent continued outbreaks by this 
pathogen.
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Content Questions

1.	What are the clinical features of typhoid fever?
2.	How does S. enterica serovar Typhi evade host defenses?
3.	What features of S. enterica serovar Typhi enable it to cause systemic 

disease rather than just diarrhea?
4.	How would you treat those with typhoid fever?

Diagnosis Questions

1.	What are the physical characteristics of Salmonella?
2.	How is Salmonella distinguished from E. coli when grown on  

MacConkey agar?
3.	Why do colonies of Salmonella have black centers when grown on 

Hektoen enteric agar?

Reason It Out Questions

1.	Why was the discovery of fecal coliforms in the packaged frozen fruit 
important in identifying it as the most likely source of the typhoid 
fever pathogen?

2.	How would you stop this outbreak?
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Content Questions

1.	How would you treat those infected by the pathogen?
2.	How is the pathogen transmitted?
3.	How does this pathogen cause diarrhea?

Diagnosis Questions

1.	Based on the clinical presentation and lab result, what pathogen 
caused this outbreak?

2.	What are the physical characteristics of the pathogen?

Reason It Out Questions

1.	What are four possible pathogens that could cause the diarrhea?
2.	Describe an appropriate way to manage the outbreak.
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A Foodborne Outbreak of�Bloody Diarrhea�Multistate

A multistate outbreak of bloody diarrhea with at least 30 culture�con�rmed cases in California, Oregon, 
and Washington has been linked to eating a nationally distributed �ve�layer dip.

Onset of symptoms occurred between January 10 and 23. The implicated product was manufactured by 
Seæor Felix�s Mexican Foods (Baldwin Park, California) and distributed under the brand names Seæor 
Felix�s 5�Layer Party Dip (sold in 16�ounce, 20�ounce, and 41�ounce containers), Delicioso 5�Layer Party 
Dip (33�ounce containers), and Trader Joe�s 5�Layer Party Dip (20�ounce containers). The dip consisted of 
layers of bean, salsa, guacamole, nacho cheese, and sour cream. The dip was made without the addition 
of food preservatives.

The clinical features of the infection include abdominal cramps, fever, and bloody diarrhea. Symptoms 
usually developed 1 to 3 days after the party dip was eaten.

Cultures taken from those infected were cultured on selective and di�erential media (Fig.�II-7a). Further 
tests indicated that the pathogen was a Gram�negative, nonmotile rod. Fecal samples showed abundant 
erythrocytes and leukocytes (Fig.�II-7b).

Content Questions

1.	Describe how this pathogen is typically transmitted.
2.	How would you treat those with bloody diarrhea?
3.	What serious complication(s) can result from this infection?
4.	What is the pathogenesis of the outbreak�causing microbe?

Figure II-7a  Growth of the pathogen on MacConkey 
agar. Source: Rodney P. Anderson.

Figure II-7b  Light micrograph of a fecal sample. 
Source: CDC, PHIL, 6659, 1980.
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Diagnosis Questions

1.	Based on the lab results, what pathogen is responsible for 
this outbreak?

2.	Based on the lab results, diagnose the disease and describe 
the pathogenic agent.

3.	Why does the pathogen produce colorless colonies when 
grown on MacConkey agar?

Reason It Out Questions

1.	Given this pathogen, would you expect secondary out-
breaks of bloody diarrhea?

2.	How would you stop this outbreak?
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8 A Multistate Outbreak of�Listeriosis�Northeastern United States

A multistate outbreak of Listeria monocytogenes caused 46 culture�con�rmed cases and seven deaths in 
eight states. The infection was linked to eating sliced turkey deli meat. Cases were reported from 
Pennsylvania (14 cases), New York (11 in New York City and 7 in other locations), New Jersey (5), Delaware 
(4), Maryland (2), Connecticut (1), Massachusetts (1), and Michigan (1).

Eating food contaminated with Listeria can be fatal. The majority of cases occur among pregnant women, 
the elderly, and persons with weakened immune systems. The illness typically begins with in�uenza�like 
symptoms, sometimes with diarrhea, which usually occurs within 1 week after eating contaminated food. 
In serious cases, the disease progresses to include high fever, severe headache, and neck sti�ness.

Listeria was isolated from the blood of those most severely a�ected. The pathogen was identi�ed in a 
Gram stain of a blood sample (Fig.�II-8).

Figure II-8  Gram stain of the pathogen. 
Source:�Rodney P. Anderson.

Content Questions

1.	What was the Gram reaction of this pathogen?
2.	What are the shape and arrangement of this 

pathogen?
3.	How would you treat those a�ected by the 

disease?
4.	How is the pathogen transmitted?
5.	How does this pathogen avoid host defenses?

Diagnosis Questions

1.	What are the physical characteristics of 
the pathogen?

2.	What laboratory test(s) is used to identify 
the pathogen?

Reason It Out Questions

1.	For what complications are untreated patients at increased risk?
2.	For what complications are women who are infected and pregnant 

at increased risk?
3.	Why is this pathogen often associated with processed meat?
4	 How would you manage this outbreak?
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OUTBREAK II-9 (continued)

Content Questions

1.	What physical property enables rotavirus to survive 
to the small intestine, where infection occurs?

2.	How does rotavirus cause diarrhea?
3.	How would you treat those who are ill from the 

pathogen?

Diagnosis Questions

1.	How does an ELISA identify rotavirus from a stool 
sample?

2.	How do latex agglutination assays work?

Reason It Out Questions

1.	Why didn�t this pathogen primarily a�ect the adult 
population?

2.	How would you contain this outbreak?
3.	How would you reduce the risk of a similar outbreak 

in the future?
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Content Questions

1.	How does this pathogen cause bloody diarrhea?
2.	How does this pathogen cause HUS?
3.	How would you treat those a�ected by the pathogen?

Diagnosis Questions

1.	What was the Gram reaction of this pathogen?
2.	What are the shape and arrangement of this pathogen?
3.	Why does the pathogen produce red colonies when grown 

on MacConkey agar?
4.	What is the most likely pathogen causing the outbreak of 

bloody diarrhea?

Reason It Out Questions

1.	How would you protect yourself from this disease?
2.	How would you manage the outbreak?

Figure II-10b  Growth on MacConkey agar. 
Source:�Rodney P. Anderson.

OUTBREAK II-10 (continued)
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Content Questions

1.	How does this pathogen cause jaundice?
2.	How would you treat those who are ill from the pathogen?
3.	What viral pathogens can cause hepatitis?

Diagnosis Questions

1.	What virus caused this outbreak?
2.	What are the physical characteristics of the pathogen?

Reason It Out Questions

1.	Would you expect secondary cases of this infection?
2.	How was the pathogen probably transmitted in this case?
3.	How would you contain this outbreak?
4.	Where are possible sources of contamination in either the 

�eld or during shipping of the green onions?

Figure II-11  Transmission electron micrograph of the 
pathogen. Source: CDC/ Betty Partin, PHIL, 2739, 1976.

OUTBREAK II-11 (continued)





76 	  SECTION II

Content Questions

1.	 What are several pathogens that could cause this outbreak?
2.	What is the attack rate?
3.	How would you treat those a�ected by the pathogen?
4.	How does this pathogen cause diarrhea?
5.	How does this pathogen cause vomiting?

Diagnosis Questions

1.	How does a rapid test for rotavirus work to show a 
positive result?

2.	How is RT�PCR used to identify rotavirus in a specimen?

Reason It Out Questions

1.	 How could rotavirus have been transmitted in this outbreak?
2.	Why is it unusual for a population this age to be infected 

with this pathogen?
3.	How would you prevent yourself from getting the disease?
4.	How would you have stopped this outbreak?
5.	Choose four of the items listed below and explain why indi-

viduals su�ering from diarrhea were asked about them.
	 Food history
	 Residence and dining hall
	 Source of water
	 Use of a public access computer
	 Use of public access sports equipment at the university 

gym
	 Attendance at social or athletic events

OUTBREAK II-12 (continued)
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OUTBREAK II-13 (continued)

Figure II-13a  Stool sample. Source: CDC, PHIL, 5299,  
1992.

Figure II-13b  Dehydration caused by cholera.  
Source: CDC, PHIL, 19201, 1971.

Figure II-13c  Flagellar stain of the pathogen. Source:  
CDC/ Dr. William A. Clark, PHIL, 1034, 1976.

Content Questions

1.	How is the pathogen being transmitted in this outbreak?
2.	How does the pathogen cause a lethal diarrhea?
3.	How would you treat those with cholera?
4.	Are there any other natural pathogens that could kill this 

number of people this quickly? If so, describe them.
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Diagnosis Questions

1.	What are the results of the �agellar stain?
2.	What are the physical characteristics of the pathogen?

Reason It Out Questions

President Clinton ordered the U.S. military to participate in 
humanitarian relief for the area. If you were to advise the 
president, how would you answer the following questions?

After an airport and road for transportation into the area 
are�secured,
1.	What should be the military�s �rst priority in order to min-

imize deaths due to this illness? Explain why.
2.	What should be the military�s second priority in order to 

minimize deaths due to this illness? Explain why.
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Timeline and�Actions
Outbreak #1
From February 3 through March 5, a group of 15 cases of diarrheal illnesses were reported. The same 
outbreak strain of Salmonella was isolated from dairy A bulk milk tank samples collected on February 20 
and from an ill person on February 28. The PDA ordered dairy A to stop raw�milk sales and advised the 
public not to consume raw�milk products from dairy A on March 2.

The PDA conducted inspections of dairy A. Raw milk was sampled and tested for pathogenic bacteria. 
After two consecutive cultures yielded negative results for the growth of pathogenic bacteria, the PDA 
allowed dairy A to resume sales of raw milk on March 19.

Outbreak #2
The outbreak strain was identi�ed in four additional patients from March 19 to March 22. They had 
consumed raw milk from dairy A after sales resumed, or they had consumed queso fresco (a type of soft 
cheese) they bought at a grocery store serving the local Hispanic community. The soft cheese had been 
made by an unlicensed producer using raw milk purchased from dairy A. On March 27, PDA again 
ordered dairy A to halt raw�milk sales and suspended its raw�milk permit.

Outbreak #3
Through June and July, a third cluster of 11 cases occurred that were caused by pathogens that were 
detected through routine laboratory reporting among residents of three counties near dairy A.  The 
pathogens were genetically the same as the earlier strains. The PDA discovered that the outbreak was 
the result of dairy A again distributing raw milk to the public despite its suspended permit.

Laboratory tests con�rmed the link between dairy A and the illnesses. Genetically identical strains of Salmo-
nella were isolated from raw milk collected from a bulk milk tank from dairy A and from the home of an ill 
person. PDA ordered dairy A to halt distribution of raw milk on July 20. The raw�milk permit was revoked.

PDA inspections of dairy A revealed numerous issues that could lead to increased bacterial contamina-
tion of the raw milk. These included improper cleaning of milking equipment, insu�cient supervision of 
workers, unspeci�ed illness among lactating cows, and bird and rodent infestations.

Although Salmonella was isolated from ill persons, it was not the only pathogen present in the raw�milk 
tank samples from dairy A. Samples also yielded Listeria monocytogenes and Campylobacter jejuni.

Content Questions

1.	What diseases can be caused by Salmonella, 
Campylobacter, Listeria, and E. coli?

2.	What was the risk of hospitalization among 
those with the disease?

3.	Why is raw milk potentially dangerous to 
drink?

4.	How does Salmonella cause diarrhea?
5.	 How would you treat the a�ected individuals?

Diagnosis Questions

1.	What are the physical characteristics of Sal-
monella Typhimurium?

2.	How would you distinguish this pathogen 
from normal members of the human GI 

tract microbiota, such as E. coli and Entero-
coccus?

3.	What selective medium is used to isolate 
Salmonella from a fecal sample?

Outbreak II-14 continues on next page
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Reason It Out Questions

1.	What are the potential sources of the 
pathogen in the milk?

2.	What type of epidemic curve is shown in 
the �gure?

3.	Why were most of the a�ected individuals 
children?

4.	How would you evaluate the actions of the 
PDA given the information they had at the 
times their actions were taken?

5.	Why is routine laboratory reporting 
important?

6.	Why was it important that strains of 
Salmonella from both raw milk collected 
from bulk milk tanks from dairy A and ill 
persons were genetically identical?

7.	Why did drinking the raw milk not 
cause illness by the pathogenic bacteria 
L.�monocytogenes and C. jejuni when 
both�were present in milk samples?

8.	How would you prevent future outbreaks?
9.	Choose two of the items below and explain 

how each could lead to increased risk for 
bacterial contamination of raw milk at 
dairy A.
Improper cleaning of milking equipment
Insu�cient supervision of workers
Unspeci�ed illness among lactating cows
Bird and rodent infestations

OUTBREAK II-14 (continued)
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December 19. In addition, one environmental swab from a �oor drain where the �nished product was 
placed, one skim milk sample, and seven �avored milk samples tested positive for L. monocytogenes. 
These environmental samples matched the outbreak strain. Other Listeria�contaminated areas 
included places in close proximity to areas where hoses were used to clean equipment.

Although there were several sites at the dairy that were contaminated with Listeria and the dairy did not have 
a program for monitoring L. monocytogenes, such a program was not required by law. The dairy�s records 
indicated that the plant met federal standards for time, temperature, and �ow for e�ective pasteurization.

OUTBREAK II-15 (continued)

Table II-15  Characteristics of�patients with�listeriosis associated with�pasteurized milk products from� 
a�local dairya

Age (years) Sex Known Exposure to Dairy A Underlying Condition(s) Outcome

78 Male Yes Renal failure Death

31 Female Yes Pregnant Premature infant

75 Male No Unspeci�ed Death

34 Female No Pregnant Stillbirth

87 Male Yes Multiple Death

a�Adapted from Centers for Disease Control and Prevention, MMWR Morb Mortal Wkly Rep 57:1097�1100, 2008.

Content Questions

1.	 Why are soft cheeses, hot dogs, and deli 
meats typically avoided by pregnant women?

2.	Why do many L. monocytogenes infections 
go undiagnosed and unreported?

3.	Why is milk pasteurized?

4.	What potential pathogens can be found in 
unpasteurized milk?

5.	What is septicemia?
6.	What is sepsis?
7.	What is chorioamnionitis?

Diagnosis Questions

1.	What are the physical characteristics of L. monocytogenes?
2.	How is L. monocytogenes identi�ed in the medical microbiology laboratory?

Reason It Out Questions

1.	How was L. monocytogenes transmitted to 
the persons infected in this outbreak?

2.	List three di�erent antibacterial agents that 
could be used to treat those infected in this 
case. Justify your answers.

3.	How would you prevent future  
outbreaks?

4.	 Choose one of the following groups and 
explain why they are at increased risk for seri-
ous disease from L. monocytogenes infection.
Pregnant women
Newborn babies
Elderly people
Immunocompromised people
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OUTBREAK II-16 (continued)

Figure II-16a  Gram stain of the pathogen.  
Source: Bob J. Galindo CC�BY SA 4.0.

Figure II-16b  Growth of the pathogen on sorbitol  
MacConkey agar. Source: Rodney P. Anderson.

Content Questions

1.	What are the physical characteristics of  
E. coli?

2.	What serious complication can be 
caused�by an infection with E. coli  
O157:H7?

3.	 If pathogenic bacteria are present in 
ground beef, how can they be killed before 
consumption?

4.	How would you treat those with a 
con�rmed case?

Diagnosis Questions

1.	To what structural features on E. coli does 
the designation O157:H7 refer?

2.	What is the Gram reaction of E. coli O157:H7?
3.	What are the shape and arrangement of E. 

coli O157:H7?

4.	Why do E. coli O157:H7 colonies appear 
white when grown on sorbitol MacConkey 
agar?

5.	What color would E. coli appear growing on 
sorbitol MacConkey agar?

Reason It Out Questions

1.	Why would a rare ground beef 
hamburger be more likely to be 
contaminated with pathogenic bacteria 
than a rare steak?

2.	Why is it important to distinguish between 
con�rmed and probable cases?

3.	Why was it important to establish that raw 
ground beef from original packaging was 
genetically identical to the outbreak strain?

4.	How would you discourage eating raw 
ground beef during the holidays in this 
region of the country in the future?
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Table II-17  Comparison of�case patients with�control subjects among participants in�a�long�distance adven-
ture race by food and�water exposuresa

Exposure Odds Ratio P Value

Inadvertent swallowing of muddy water while competing 19.4 <0.001

Consumption of potable drinking water provided by race organizers   2.6 0.48

Consumption of food provided by race organizers   4.9 0.16

Full�body submersion in surface water   0.7 0.86

Exposure of eyes or mouth to surface water   6.4 0.09

a�Adapted from Zeigler M, et�al, MMWR Morb Mortal Wkly Rep 63:375�378, 2012.

OUTBREAK II-17 (continued)

Content Questions

1.	How would you treat those with diarrhea caused by this 
pathogen?

2.	What was the mean time from exposure to illness?
3.	What was the range of the time from exposure to illness?
4.	What does the odds ratio evaluate?
5.	What does the P value measure?

Diagnosis Questions

1.	Why was Campylobacter isolated by growing it in a  
low�oxygen environment?

2.	What are the physical characteristics of Campylobacter?

Reason It Out Questions

1.	What type of epidemic curve does this represent?
2.	Which activity (or activities) is signi�cantly associated 

with the illness? Explain why.
3.	Are friends and family members of the ill at risk? Explain.
4.	How would you prevent outbreaks like this in the future?
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OUTBREAK II-18 (continued)

Table II-18  Crude ORs of�potential risk factors for�the�development of�CDI ribotype 027 compared  
to�non�CDI control patientsa

Risk Factor(s) Crude OR (95% CI)

Age 1.00 (0.98�1.03)

Male 1.35 (0.81�2.22)

Comorbidity index 1.00 (0.98�1.01)

Any antibiotic therapy within the previous 90 days 14.10 (5.01�39.67)

Proton pump inhibitors within the previous 90 days 1.97 (1.12�3.47)

Admission to ICU 6.00 (3.18�11.32)

Admission to the same ward as an isolated CDI patient 0.40 (0.19�0.86)

Previous admission (within 90 days) 1.63 (0.94�2.81)

No. of transfers

1�2 2.43 (1.21�4.88)

�5 7.16 (3.05�16.81)

Length of stay prior to index date (days)

5�10 1.85 (0.76�4.48)

11�25 4.85 (2.18�10.78)

�25 7.91 (3.28�19.10)

a�Adapted from van Beurden YH, et�al, PLoS One 11:e0160778, 2016.

Content Questions

1.	What does a cytotoxin do?
2.	What does a repressor gene do?
3.	What are some examples of commonly 

used �uoroquinolone antibacterial 
agents?

4.	Why are endospores resistant to antibacte-
rial agents?

5.	What would treatment with oral colistin, 
tobramycin, and amphotericin do to the 
normal microbiota of the GI tract?

6.	What does the OR measure?
7.	What does a 95% CI measure?
8.	Which risk factors are signi�cant based on 

the crude OR and CI measurement?

Diagnosis Questions

1.	How is C. di�cile�associated diarrhea typically diagnosed 
by the medical laboratory scientist?

2.	What is a PCR ribotype?
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Reason It Out Questions

1.	Why was it important to have controls that also had CDI?
2.	Why was it important to match cases and controls by age, 

attending specialty, and length of stay at the ward?
3.	Why was it important to demonstrate that the ribotype 

027 strains were all derived from the same clone?
4.	What evidence supports that the use of antibiotics, 

admission to the ICU, and length of hospital stay were 
associated with CDI due to ribotype 027 rather than the 
other risk factors evaluated?

5.	Pick one of the following risk factors and explain why 
you think it was associated with an increased risk for the 
development of CDI by ribotype 027.
Length of hospital stay
Admission to the ICU
Use of SDD
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APPENDIX 
Selected Sources

The answers for each outbreak are obtained from the 
reference material provided at the end of each chapter. 
Several questions at the end of outbreaks do not have 
speci�c answers but require the students to investigate 
the socioeconomic, political, and religious factors 
involved and reason through a workable answer. As with 
most of life�s real problems, there is more than one possi-
ble solution�choosing the best among the many good 
and bad possibilities is the real challenge. The material 
from which each outbreak section was developed is 
provided in this appendix. The references can be used to 
�nd out how outbreaks are contained and prevented by 
the experts at Centers of Disease Control and Prevention 
and others.

I  Outbreaks of�Diseases of�the�Respiratory Tract

I�1  Legionellosis
Associated Press, Spain. 17 November 2000. At least 40 people 
diagnosed with Legionnaires� disease.

I�2  RSV Pneumonia and�Bronchiolitis
George J. 2 July 1998. Visitors descend on Keewatin as RSV 
outbreak wanes. Nunatsiaq News.

I�3  Tuberculosis
Patterson S, Bugenske D, Pozsik C, Brenner E, Bellew R, Drociuk 
D, Rabley S, Gibson J. 2000. Drug�susceptible tuberculosis out-
break in a state correctional facility housing HIV�infected 
inmates�South Carolina, 1999�2000. MMWR Morb Mortal 
Wkly Rep 49:1041�1044.

I�4  Otitis Media
Addison A, Addison L, Perry H, Jenkins J, Lance�Parker S, Arnold 
K, Kramer S, Blake P. 2002. Multidrug�resistant Streptococcus 
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