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Materials for Today 
IDPH Pertussis Resources

• IDPH has posted a Pertussis PowerPoint 
presentation, additional resources and 
guidelines at:

http://www.idph.state.ia.us/adper/ 
pertussis.asp



Objectives
• Describe pertussis, the disease
• Outline the principles of outbreak 

investigation and contact tracing, as 
would also be used in bioterrorism 

• Discuss testing guidelines
• Reference treatment and 

prophylaxis guidelines

Presenter�
Presentation Notes�
(Speakers relate to use in a bioterrorism event)�



Steps in Outbreak 
Investigation

• Surveillance
• Detection
• Verify Diagnosis
• Notification 
• Investigation
• Control and Prevention

Presenter�
Presentation Notes�
These steps will be done for any outbreak investigation, not just pertussis.  For example, the category A bioterrorism agents, like smallpox and plague are reportable diseases, as is any disease situation that might be suspicious of bioterrorism.



With pertussis the surveillance is by routine disease reporting and than contact investigation for additional cases and HCP partners being notified to be aware of and test for and report new cases



Verify diagnosis done by lab testing



Investigation and intervention 



For counties with outbreaks should have documentation of event�



Pertussis
• Mode of Transmission: Respiratory 

droplet and direct contact with respiratory 
secretions

• Infectious Agent: Bordetella pertussis
• Incubation Period: 5-10 days (up to 21 

days)
• Infectious Period: prior to cough onset and 

up to 21 days after the cough starts 
(generally during catarrhal and paroxysmal 
periods)

Presenter�
Presentation Notes�
Pertussis is a bacterial infection of the air passages leading to the lungs, toxins produced by the bacteria attack and destroy the protective hair cells that line the respiratory tract this leads to thick mucus plugging the airway.  This is why it is so dangerous for infants – their airways are so small.

Cases and outbreaks tend to peak in the fall, may be due to adolescents whose immunity has worn off return to school.

CDC has reported that the number of cases reported nationally is higher than it has been in 3 decades.



In 2002, in the most current year with full statistics, nearly 9,771 in cases were reported-the most since 1964.Fifteen children are known to have died of pertussis complications.

�



Clinical Presentation
Pertussis has 3 characteristic stages:
• Catarrhal: Upper respiratory infection, cough 

becomes more persistent, fever usually absent. 2 
weeks 

• Paroxysmal: Bursts or paroxysms of spasmodic 
cough with or without post-tussive vomiting. 
Inspiratory whoop. 1-6 weeks

• Convalescent: Symptoms gradually resolve over 
weeks to months.  Even after proper treatment 
the patient may continue to cough, even though 
they are no longer contagious.

Presenter�
Presentation Notes�
Pertussis is highly communicable, secondary household attack rates of 80-90%.



Most infectious during the catarrhal period and the first 2 weeks after cough onset.



Unfortunately, in the most contagious stage of the disease the illness begins insidiously, more or less like a common cold, with sneezing, a runny nose, loss of appetite, annoying cough at night—but no fever or whoops that might warn a person to see a doctor.



Paroxysmal stage: the classic symptoms begin—a whooping cough, 5-15 consecutive forceful coughs on a single breath followed by a high-pitched whoop as the victem deeply inhales. Moments later, another round of coughing occurs, sometimes accompanied by gagging and vomiting.



Convalescent stage: With or without treatment , the illness persists for 3 weeks to 3 months (7 weeks on average). Even after recovery, classic coughing fits may recur for months afterward whenever the person develops an upper respiratory infection that irritates the damaged airways.



The cough of pertussis does not respond to over the counter cough medications.�



Presentation
• Pertussis should be considered when evaluating 

any patient with an acute cough illness 
characterized by paroxysms, whoop, post-tussive 
vomiting, or a cough > 14 days.

• Infants may appear quite ill and present with 
apnea or cyanosis.

• Adults/Teens and vaccinated children often have 
milder symptoms that mimic bronchitis or 
asthma.

• Appear normal between attacks. Cough is worse 
at night. Usually have no fever.

Presenter�
Presentation Notes�
Adults may never experience the classic cough.



2/3 of infants wh contract pertussis become seriously ill, and many have to be hospitalized. It is not uncommon for infected infants to choke, turn blue and develop convulsions or life threatening pneumonia.  Up to 1-2% of infants with pertussis die.  Recently one 7 week old presented to the ER  with apnea and no cough that turned out to have pertussis.

Often drs are surprised by positive tests in vaccinated children because, while they had a cough, it was not classic for pertussis – no whopping, no posttussive vomiting.  Often these children are originally dx as bronchitis, asthma, allergies or a cold.





Complications from severe coughing include hemorrhages into the brain, eyes, skin, mucous membranes and even fractured ribs and hernias. Swelling  of the brain and encephalitis can cause spastic paralysis, mental retardation or other neurological disorders.

�



Clinical Case Definition
A cough illness lasting > 14 days with at 

least 1 of the following:
• Paroxysms of cough.
• Inspiratory whoop.
• Post-tussive vomiting.
Without other apparent cause as reported by a 

health care professional.
This case definition is for reporting only, 

during outbreaks use common sense on 
who potentially has pertussis

Presenter�
Presentation Notes�
This is the definition for reporting only.  This is why pts need to be followed up at two weeks to see if they are still coughing.  This is for CDC and state statistics and eventually allows us to see the scope of the problem.  



Do not need to wait until have coughed for 14 days to act upon signs and symptoms�



Cases Requiring Follow-Up 
During an Outbreak

• Laboratory confirmed  - symptoms of 
pertussis and lab test positive

• Epi linked – symptoms and contact 
with a known case during contagious 
period & within the right incubation 
period

Presenter�
Presentation Notes�
There are two ways to become a case: one is to be lab confirmed with symptoms and the other is to be epi linked

Depending on how large the outbreak, will not necessarily have to be epi-linked to a case.



Case must be in their contagious period and EPI linked case should be within an appropriate incubation period.�



Testing in Iowa
Specimen from the posterior nasopharynx 

(either wash/aspirate or swab).
• PCR (polymerase chain reaction)

–Preferred test done at UHL, free
• Culture – Slow and many false negatives
• Blood test should not be used

No test is 100% correct, thus clinical signs, 
symptoms, and history must also be 
considered.

Presenter�
Presentation Notes�
Diagnosis of all lab results should be paired with the patient’s clinical signs and symptoms and any epidemiologic data available.



Culture is done as a back up for PCR and for epidemiologic reasons.  It is not routinely reported out.�



Who Should Be Tested for 
Pertussis?

• Any person presenting with symptoms 
consistent with pertussis (if a contact of a 
known case testing not needed)

• Public health may recommend testing of a 
couple people once out 2 or more 
concentric circles from a lab positive case, 
to ensure that you are still dealing with 
pertussis

Presenter�
Presentation Notes�
For example, if a known case of pertussis has 4 contacts and all of them are coughing there is no reason to test them assuming they fall within the proper time frame.  They are considered a case and should be worked up.



If you do decide to test a symptomatic contact, you should not wait for results to treat or work them up.

�



fCase

Contact

Contact of contact

Presenter�
Presentation Notes�
We are concerned about contacts of cases, NOT contacts of asymptomatic contacts.�



Who Should Not Be 
Tested for Pertussis?

• Asymptomatic persons, regardless of 
whether there was contact with a case 
or if there is an outbreak situation.

• The worried well.
• Persons who are NOT contacts and 

have symptoms other than pertussis.

Presenter�
Presentation Notes�
Use your clinical judgment and knowledge of the ongoing situation when testing.�



Pertussis Testing
• PCR (Polymerase Chain Reaction) Detection of B. 

Pertussis DNA
• Fast (current UHL TAT 48-72h from time of receipt)
• A positive PCR result is NOT 100% specific diagnosis of 

pertussis.
• A negative PCR is NOT 100% assurance that they don’t 

have pertussis.
• Diagnosis of ALL patients should be made on the basis 

of clinical and epidemiologic criteria. 
Kits can be ordered from the University Hygienic Lab at 

(319)-335-4500.

Presenter�
Presentation Notes�
TAT – Turn around time



�



UHL 2008 Pertussis 
PCR Testing

• 193 positive of 2853 tests (6.8% 
positive)

• Don’t miss other diseases

• Don’t test when not indicated





How to Define Exposure
Transmission can be expected with:
• Direct face-to face contact with a case, regardless 

of duration.
• Shared confined space in close proximity for a 

prolonged period of time such as > 1 hour, with a 
symptomatic case-patient.

• Four or more hours of household-type contact.
• Direct contact with respiratory, oral or nasal 

secretions from a case  (e.g. explosive cough in 
the face, sharing eating utensils).

Presenter�
Presentation Notes�
Specific definitions of a contact are problematic and will vary according to the situation.



Confined space – riding in a car.

Sharing water bottles and mouth guards.�



Other Exposure Considerations

• Each situation should be evaluated 
separately and exposure should be defined 
according to information acquired  
through the investigation.

• Take into consideration the risk of 
pertussis to the individual and the specifics 
of exposure.

Presenter�
Presentation Notes�
Identification and prophylaxis of significant contacts needs to be individualized to take into consideration the risk of pertussis to the individual and the specifics of exposure.



�



High Risk Exposures
Groups where less exposure may result 

in disease, thus prophylaxis is 
particularly important:

• Infants.
• Un-immunized children.
• Immunocompromised individuals.
• Pregnant women.
• Individuals with chronic respiratory 

illness.



Pertussis Vaccine
• Pertussis vaccine is 70-90% effective but 

immunity wanes 5-10 years after the last 
dose of pertussis vaccine 

• Most vaccinated children at 10-12 years of 
age and older will be susceptible.

• Currently no licensed pertussis vaccine for 
those > 7 years of age in the United States.

• Vaccination status does not matter when 
investigating pertussis.

Presenter�
Presentation Notes�
Currently we have pertussis cases in infants too young to have received the vaccine, 15 month olds that are completely up to date and many people over 10 years old with waning immunity.�



• Two vaccine manufacturers have 
applied to FDA for licensure of 
pertussis containing vaccine for 
individuals over 7 years of age – 
perhaps available in mid-2005

• TDaP

New Pertussis Vaccines

Presenter�
Presentation Notes�
Make sure you push these new vaccines in adolescents and adults when they become available.  It will not solve the problem over night, but will help.�



Control Measures
• Pertussis is a reportable disease, notify 

IDPH and LPHA.
• LPHA’s should notify area health care 

providers (HCP) that pertussis has 
been identified in the community.

• Control measures should be 
implemented after initial case is 
laboratory confirmed.

Presenter�
Presentation Notes�
Because pertussis can be severe or life-threatening among young infants, early antimicrobial prophylaxis of contacts in households with an infant is important.

If it is the first case in the community or school we prefer for the first case to be lab confirmed before doing a large workup, sending letters home etc.�



Control Measures
• LPHA, with HCP should make sure the 

case is on appropriate antibiotics.
• Isolate the case during the infectious 

period.
–Infectious prior to cough onset and 

up to 21 days after cough starts, or 
until after received antimicrobial 
therapy for 5 days (even though 
cough may last much longer).

Presenter�
Presentation Notes�
A person is contagious in the catarrhal stage and documented spread can occur.  For investigation purposes we start with day one of cough and count out 21 days or until 5 full days of antibiotic therapy for contagiousness.  Patient is contagious in catarrhal but not efficient at spreading disease to others until coughing begins.�



Control Measures
• Recommend household contacts take post- 

exposure prophylaxis and assess them for 
symptoms. 

• LPHA with community partners (school 
nurses, etc.) identify other contacts that 
have had significant exposure to the case 
during the infectious period.

• The antibiotics used for treatment and 
prophylaxis are the same.

Presenter�
Presentation Notes�
Good to alert area physicians regarding pertussis in community before letters go home from school or child care.

 Very important to identify for Health Care Provider (HCP).  Close contact (letter, fax, etc.).  The HCP is relying on LPHA to complete and accurate close contact investigation – if they arrive at the HCP’s office without letter – HCP can not distinguish them from the worried well.  HCP’s get very upset as this then requires multiple phone calls on their part or they simply refuse to treat close contacts because they have no symptoms.



Talk about calendar and spreadsheets for tracking cases.�



Preventive antibiotics 
should be recommended 

to all contacts, 
regardless of 

immunization status.



Treatment & Prophylaxis
Drug Child Adult

Erythromycin 
(drug of choice) 

40-50 mg/kg per day orally in 4 
divided doses for 14 days
(maximum of 2 grams per day)

1-2 grams per day orally in 4 
divided doses for 14 days 
(maximum of 2 grams per 
day)

Trimethoprimsulfamethox 
azole
(Bactrim) (alternative, 
but efficacy is unknown)

Trimethoprim 8 mg/kg per day, 
sulfamethoxazole 40 mg/kg per 
orally in 2 divided doses for 14 
days

trimethoprim 320mg per day, 
sulfamethoxazole 1,600mg 
per day orally in 2 divided 
doses for 14 days

Clarithromycin (Biaxin) 
(alternative, but efficacy 
is unknown)

15 mg/kg per day orally in 2 
divided doses for 10-14 days 
(maximum 1 gram/day)

500 mg orally 2 times per day 
for 10-14 days

Azithromycin (alternative, 
but efficacy is unknown)

10-12 mg/kg per day orally in 1 
dose, maximum 500 mg/day for 
5-7 days.

500 mg orally per day for 5-7 
days. or

Azithromycin (Zithromax) 
(alternative, but efficacy 
is unknown)

Day 1, 10 mg/kg orally 
(maximum 500 mg/day). Day 2 
through 5, 5mg/kg orally 
(maximum 250 mg/day) 

Day 1, 500 mg/day.
Day 2 through 5, 250 mg/day.



Treatment of Contacts
Symptomatic contacts:
• Should be referred to their physician for 

treatment.  Testing may be considered.
• Should be placed on antibiotics and may 

return to school/work after 5 days of 
antibiotics.

• If elect not to take antibiotics, should be 
excluded from school/child care and other 
community activities until have coughed for at 
least 21 days (I.e. no longer infectious).

Presenter�
Presentation Notes�
If pertussis is suspected by clinical presentation, treatment and investigation should not be held up awaiting lab result.�



Asymptomatic Contacts: (Not infectious)
• Recommend antibiotics for prophylaxis.  

–Can not force them to take antibiotics.
–Can not exclude as long as remain 

asymptomatic.
• Azithromycin prophylaxis for 5 days protects 

for an additional 5 days after completion of 
antibiotic.

Treatment of Contacts

Presenter�
Presentation Notes�
This is new information, other antibiotics protection only lasts while taking them.  There is no residual protection.



The new azithromycin recommendation will help with reexposure compliance issues.�



Vaccination/DTaP
• Contacts that are < 7 years of age who 

are un-immunized or under- 
immunized should have immunization 
initiated and complete the series with 
the minimum intervals.

Presenter�
Presentation Notes�
Vaccination is important, but not the focus.  It doesn’t control disease in an outbreak, they still need to take antibiotics.�



Guidelines
• IDPH pertussis control guidelines contains: 
• Attachment 2  Pertussis fact sheet.
• Attachment 3  Dear Parent-suspect case.
• Attachment 4  Dear Parent-contact case.
• Attachment 5  Dear Parent-information& control.
• Attachment 6  Dear Staff-information & control.
• Attachment 7  Dear Healthcare Provider.

Presenter�
Presentation Notes�
Templates are available to save you time.�



Surveillance Zones of 
Exposure

• Household contact
• Daycare contact
• Play group
• School contacts
• Bus contacts
• Boyfriend/girlfriend
• Core group of 

friends

• Sports activities
• Extracurricular- 

(band, church, etc.)
• Babysitting
• Internships in a 

school or medical 
setting

Presenter�
Presentation Notes�
On sports teams, usually by the time we find one case, other are already coughing.  In this situation the entire team needs prophylaxis.�



Child Care, Preschool, 
Elementary School

• If there is one case and minimal interaction, 
prophylax those near the case, or in the 
case’s play group.

• If there is more than one case and a number 
of coughing students, consideration should 
be given to prophylaxis for the entire class.

Presenter�
Presentation Notes�
Each situation will be different, assess the amount of interaction in the groups.



For example, in a toddler room the entire classroom would need prophylaxis due to close interaction and the fact that they put everything in their mouths.�



Middle, Junior & 
High School

• Think in terms of zones of exposure to find 
patterns that would increase exposure time 
among a group.

• It is very rare for pertussis to spread school 
wide.

• Closing school does not limit the spread of 
pertussis and makes it more difficult to 
control spread.

Presenter�
Presentation Notes�
If you close school, the coughing kids will go to the mall, their friends houses etc.  This can lead to more community involvement.�



Continued Surveillance
• Surveillance should continue for 2 

incubation periods (42 days) after the 
cough onset of the last case identified.

• Pursue contacts of cases not contacts 
of contacts.

Presenter�
Presentation Notes�
Elaborate on second point.  Remember cases are laboratory confirmed with clinical symptoms or clinical symptoms with contact to a known case.�



Materials for Today 
IDPH Pertussis Resources

• IDPH has posted a Pertussis PowerPoint 
presentation, additional resources and 
guidelines at:

http://www.idph.state.ia.us/adper/ 
pertussis.asp



Scenario One
You receive a call from a company in Ames that 

employs 635 people, the administrators are 
concerned because a husband and wife 
employed there have daughters who were 
exposed to pertussis. The daughters have been 
tested and are on antibiotics. The family was 
all placed on antibiotics 2 days ago. Many 
people the family knows have pertussis or 
have been exposed to pertussis. 

What should the employer do? They really don’t 
want the husband and wife to work today.

Presenter�
Presentation Notes�
Ask some questions. Are the two employees in question coughing (no) they are asymptomatic contacts and can return to work immediately. If they were symptomatic they should stay home until they have taken 5 days of antibiotics.�



Scenario Two
A public health nurse, new to the position, 

calls you, its 4:30 pm, no one else is in the 
office, just received a +PCR slip for 
pertussis on a client and needs to work it up 

Can you offer assistance? 
What help will you offer? 

Work through a step by step process of 
working this case up with the new 
employee.

Presenter�
Presentation Notes�
Ask questions-who is coughing (adult, infant) how long have they been coughing, what was the date of cough onset? When was the PCR reported? Was it a PCR or a culture? Is the patient still symptomatic? Who is in the household, are they symptomatic? Does the person go to school, daycare, where do they work? Does the employee have a copy of the IDPH pertussis guidelines? Offer to e-mail a copy of the guidelines. It would be important to isolate the patient if they are still symptomatic and have coughed less than 21 days. The family should be tested if symptomatic and all placed on prophylaxis. The patient with the positive PCR has coughed for 14 days and is considered a case, the case patient’s close contacts and any contacts of the symptomatic family members will need to be sent for testing if symptomatic and prophylaxis or treatment. Area physicians should be alerted that there is pertussis in the community.



If the person has symptoms do a PCR and give treatment.

If the person is a close contact without symptoms, do not do a PCR but start on prophylaxis.�



Scenario Three
A LPHN calls you asking for help with a pertussis 

case. The patient coughed for 6 days, was seen by 
a HCP, and placed on Augmentin for an upper 
respiratory infection. 

The patient also is not able to always cover her 
mouth when she coughs. 

Fifteen days later she is still coughing, returns to 
the physician, a NP swab is done and sent for 
testing for pertussis. She was placed on a Z-Pac. 

Two days later the PCR is + for pertussis. One 
other sibling in the home is coughing as well.

The PHN asks you what she should do now?

Presenter�
Presentation Notes�
The  patient has coughed now for 21 days, technically once they have coughed for 21 days they are no longer infectious. The  physician may elect to treat but it would not be necessary, it will not alter her cough and she is no longer infectious. Notify area physicians that pertussis is in the community. She would not need to stay home from school. There are probably kids in school incubating (incubation 5-10 days, up to 21 days). Family unit is mom, dad and 2 siblings, one of the siblings is coughing. The family should be referred to the physician the coughing sibling should have a PCR and the counghing sibling should be started on treatment and the rest of the family should be placed on prophylaxis. The symptomatic sibling should stay home for 5 days of antibiotic treatment, then can return to school. Interviews should be done at the school with teachers and the school nurse to determine close contacts of the case patient and and the sibling who is symptomatic. Attachment letters should go out accordingly. A few close contacts should be referred for testing if symptomatic and placed on treatment or prophylaxis accordingly. The school nurse and local public health should continue surveillance of cough illness for 2 incubation cycles (42 days).�



Scenario Four
You receive a frantic call from the Little Flock 

Child Care, lots of the children are coughing. 
It is the middle of winter, it could be upper 

respiratory infections but one of the parents told 
the director she was exposed to pertussis. 

You call the LPHN.  Do they know about any 
pertussis cases in the community? Yes a mom is a 
contact to a case and she is on prophylaxis. 

How should they proceed with the daycare?

Presenter�
Presentation Notes�
Mom is a contact to a case, she is asymptomatic and on prophylaxis. Anything stemming from her is a contact to a contact. We do not work up contacts of contacts, only contacts of cases. Offer education for the daycare director and staff.



Since pertussis is in the community consider getting one or two children tested via nasopharyngeal swab to rule out pertussis in this child care.�


	Pertussis Outbreak Management Through Epidemiological Principles��The Only Vaccine Preventable Disease That Is Increasing in the U.S.
	Materials for Today�IDPH Pertussis Resources
	Objectives
	Steps in Outbreak Investigation	
	Pertussis
	Clinical Presentation
	Presentation
	Clinical Case Definition
	Cases Requiring Follow-Up During an Outbreak
	Testing in Iowa
	Who Should Be Tested for Pertussis?
	Slide Number 12
	Who Should Not Be Tested for Pertussis?
	Pertussis Testing
	UHL 2008 Pertussis �PCR Testing�
	Slide Number 16
	How to Define Exposure
	Other Exposure Considerations
	High Risk Exposures
	Pertussis Vaccine
	New Pertussis Vaccines
	Control Measures
	Control Measures
	Control Measures
	Preventive antibiotics should be recommended to all contacts, regardless of immunization status.
	Slide Number 26
	Treatment of Contacts
	Treatment of Contacts
	Vaccination/DTaP
	Guidelines
	Surveillance Zones of Exposure
	Child Care, Preschool, Elementary School
	Middle, Junior & �High School
	Continued Surveillance
	Materials for Today�IDPH Pertussis Resources
	Scenario One
	Scenario Two
	Scenario Three
	Scenario Four

