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Chapter 10: Pertussis
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I. Disease Description
Pertussis, more commonly known as whooping cough, is a contagious, respiratory disease caused by the
bacterium Bordetella pertussis. The illness is typically characterized by a prolonged paroxysmal cough
that is often accompanied by an inspiratory whoop. Disease presentation can vary with age and history of
previous exposure or vaccination. Young infants may present to a clinic or hospital with apnea and no other
disease symptoms. Adults and adolescents with some immunity may exhibit only mild symptoms or have
the typical prolonged paroxysmal cough. In all persons, cough can continue for months.
Pertussis rarely causes severe complications among healthy, vaccinated persons. Infants, however, are at
greatest risk for pertussis-related complications and mortality. Pneumonia is the most common complication
in all age groups; seizures and encephalopathy are rare and generally occur only among very young infants.
Death is infrequent and most likely to occur in unvaccinated infants, although fatalities are occasionally
reported among older children and adults with serious underlying health conditions.1
In addition to B. pertussis, 3 other Bordetella species can cause disease in humans: B. parapertussis,
B. holmesii, and B. bronchiseptica. B. parapertussis causes a pertussis-like illness that is generally milder
than pertussis, likely because the bacteria do not produce pertussis toxin. Co-infection of B. pertussis and
B. parapertussis can occur but is uncommon. Disease attributable to Bordetella species other than
B. pertussis is not reportable to the Centers for Disease Control and Prevention (CDC).

II. Background
In the pre-vaccine era, pertussis was a common childhood disease and a major cause of child and infant
mortality in the United States. Routine childhood vaccination led to a reduction in disease incidence
from an average of 150 reported cases per 100,000 persons between 1922 and 1940, to 0.5 cases per
100,000 persons in 1976.2 The incidence of reported pertussis began increasing in the 1980s, however,
and significant peaks in disease have been observed in recent years. In 2012, 48,277 cases were reported
nationwide, exceeding levels observed since 1955. Reported pertussis cases have decreased since 2012,
with 20,762 cases reported during 2015; however, levels remain significantly increased compared to
those observed during the 1990s and early 2000s. Multiple factors have likely contributed to the increase
including waning immunity from acellular pertussis vaccines; heightened provider and public awareness;
improved diagnostic testing; and possibly molecular changes within the pertussis bacterium. The incidence
of pertussis remains highest among young infants. From 2010 through 2015, 80.4%, of all pertussis-related
deaths (n = 92) reported to CDC were among infants less than 6 months of age, who were too young to have
received 3 doses of DTaP vaccine. As of 2015, the second highest incidence of pertussis continues to occur
among school-aged children and adolescents, and the proportion of cases in this age group appears to be
increasing.3–5

III. Importance of Rapid Case Identification
Early diagnosis and treatment of pertussis might limit its spread to other susceptible people. When pertussis
is strongly suspected, attempts to identify and provide prophylaxis to household and other close contacts at
high risk should proceed without waiting for laboratory confirmation. When suspicion of pertussis is low, the
investigation can be delayed until there is laboratory confirmation of the diagnosis. However, prophylaxis of
pregnant women and infants, as well as their household contacts, should not be delayed.
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IV. Importance of Surveillance
Surveillance data collected through case investigations are used to assess the impact of disease and monitor
changes in epidemiology over time. Surveillance data are also used to guide public health policy and
development of prevention and control strategies. CDC uses surveillance data to monitor national trends
in pertussis and identify populations at risk. Local and state health departments use surveillance data to
identify clusters of related cases that might indicate an outbreak.
Laboratory surveillance to monitor changes in the B. pertussis organism is also important. Isolates of
B. pertussis collected through routine surveillance have provided researchers with the resources necessary
to identify such changes, including recent changes in the organism at the molecular level.6–9 This
information is vital to understanding the evolution of B. pertussis and how those changes may impact
the current pertussis vaccination program and other prevention strategies. See Section VII, “Laboratory
Testing” for more details.

V. Disease Reduction Goals
As part of the Healthy People 2020 project, a disease reduction goals of 2,500 indigenous pertussis cases
per year in children <1 year of age and 2,000 cases per year among adolescents 11 through 18 years of age
were proposed.10 In 2015, 2,709 cases were reported among infants less than 1 year of age, while 6,608
cases were observed among adolescents 11 through 18 years of age.5

VI. Case Definitions
The following case definition for pertussis was approved by the Council of State and Territorial
Epidemiologists (CSTE) in June 2013 and went into effect January 1, 2014.11

Clinical case definition
In the absence of a more likely diagnosis, a cough illness lasting ≥2 weeks with at least 1 of the following
signs or symptoms:
●● Paroxysms of coughing, OR
●● Inspiratory “whoop,” OR
●● Posttussive vomiting, OR
●● Apnea (with or without cyanosis) (for infants <1 year of age only)

Laboratory criteria for diagnosis

●● Isolation of B. pertussis from a clinical specimen
●● Positive polymerase chain reaction (PCR) assay for pertussis

Epidemiologic linkage

●● Contact with a laboratory-confirmed case of pertussis.†*

Case classification
Probable:
●● Meets the clinical case definition, is not laboratory confirmed, and is not epidemiologically linked to a
laboratory-confirmed case, OR
●● For infants <1 year of age only: Acute cough illness of any duration with at least one of the following
signs or symptoms: Paroxysms of coughing, OR
●● Paroxysms of coughing, OR
●● Inspiratory “whoop”, OR
●● Posttussive vomiting, OR
●● Apnea (with or without cyanosis)
AND
Polymerase chain reaction (PCR) positive for pertussis, OR

10

VPD Surveillance Manual
Pertussis: Chapter 10.3

●● For infants <1 year of age only: Acute cough illness of any duration with at least 1 of the following
signs or symptoms: Paroxysms of coughing, OR Acute cough illness of any duration with at least one of
the following signs or symptoms:
◦◦ Paroxysms of coughing, OR
◦◦ Inspiratory “whoop”, OR
◦◦ Posttussive vomiting, OR
◦◦ Apnea (with or without cyanosis)
AND
◦◦ Contact with a laboratory-confirmed case of pertussis
Confirmed:
●● Acute cough illness of any duration with isolation of B. pertussis from a clinical specimen, OR
●● Meets the clinical case definition AND is polymerase chain reaction (PCR) positive for pertussis, OR
●● Meets the clinical case definition AND had contact with a laboratory-confirmed case of pertussis†
Case Classification Comments:
Note: An illness meeting the clinical case definition should be classified as “probable” rather than
“confirmed” if it occurs in a patient who has contact with an infant <1 year of age who is polymerase
chain reaction (PCR) positive for pertussis and has ≥1 sign or symptom and cough duration <14 days
(classified as a “probable” case).
*

To confirm a case by epidemiologic linkage, the case must be directly linked (i.e., by a first-generation
contact) to a laboratory-confirmed case by either culture or PCR.11
†

Collection of epidemiologic and clinical data is essential for reporting cases that meet the clinical case
definition. Investigators should make every attempt to collect information on paroxysms of cough,
whoop, posttussive vomiting, and duration of cough, as these variables are required to determine whether
an individual meets the pertussis clinical case definition. When feasible, case investigations initiated
shortly after cough onset should include follow-up calls to collect information on cough duration of at
least 14 days. Follow-up is essential regardless of confirmatory test results so that cases meeting the
clinical case definition can be reported. Both probable and confirmed pertussis cases should be reported
to the National Notifiable Diseases Surveillance System (NNDSS) by the state health department via
the National Electronic Telecommunications System for Surveillance (NETSS) or National Electronic
Disease Surveillance System (NEDSS).
Laboratory confirmation of pertussis is important because other pathogens can cause symptoms similar
to pertussis. Culture of B. pertussis is the most specific diagnostic test; all patients with cough and a
positive B. pertussis culture should be reported as confirmed, even those with cough lasting less than 14
days. PCR is less specific than culture; cases diagnosed with only a positive PCR result must meet the
clinical case definition to be reported as confirmed.

VII. Laboratory Testing
Specimen collection
Specimen collection and shipping are important steps in obtaining laboratory diagnosis or disease
confirmation. Guidelines have been published for specimen collection and handling of microbiologic
agents (https://stacks.cdc.gov/view/cdc/7590). Information is also available on using CDC laboratories as
support for reference and disease surveillance (https://www.cdc.gov/ncezid/dsr/specimen-managementbranch.html); this includes
●● a central website for requesting lab testing (https://www.cdc.gov/laboratory/specimen-submission/
index.html);
●● the form required for submitting specimens to CDC (see CDC Form 50.34);
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●● information on general requirements for shipment of etiologic agents (Appendix 24; https://www.cdc.
gov/vaccines/pubs/surv-manual/appx/appendix24-etiologic-agent.pdf)—although written to guide
specimen submission to CDC, this information may be applicable to submission of specimens to other
laboratories; and
●● the CDC Infectious Diseases Laboratories Test Directory (https://www.cdc.gov/laboratory/specimensubmission/list.html), which not only contains a list of orderable tests for that institution, but also
detailed information on appropriate specimen types, collection methods, specimen volume, and points
of contact.
Determining who has pertussis and who does not can be difficult. Whenever possible, a nasopharyngeal
swab or aspirate should be obtained from all persons with suspected pertussis. A properly obtained
nasopharyngeal swab or aspirate is essential for optimal laboratory diagnosis. Health department
personnel and other healthcare practitioners who are asked to obtain these specimens should receive
training and supervision from persons experienced in collection of nasopharyngeal specimens. CDC has
developed 2 short training videos for collection of nasopharyngeal aspirate and swab specimens, which
can be accessed on the CDC pertussis website.at http://www.cdc.gov/pertussis/clinical/diagnostic-testing/
specimen-collection.html.

Culture
Isolation of B. pertussis by bacterial culture remains the gold standard for diagnosing pertussis. A
positive culture for B. pertussis confirms a pertussis diagnosis. Culture of the organism is also important
for antimicrobial susceptibility testing and molecular typing. Although bacterial culture is specific for
diagnosis, it is relatively insensitive. Fastidious growth requirements make B. pertussis difficult to isolate.
Isolation of the organism using direct plating is most successful during the catarrhal stage (i.e., the first
1–2 weeks of cough). Success in isolating the organism declines if: 1) the patient has received prior
antibiotic therapy effective against B. pertussis, 2) specimen collection has been delayed beyond the first 2
weeks of illness, or 3) the patient has been vaccinated.
All persons with suspected cases of pertussis should have a nasopharyngeal swab or aspirate obtained
from the posterior nasopharynx for culture. For B. pertussis, nasopharyngeal aspirates will yield
similar or higher rates of recovery than nasopharyngeal swabs;12–15 throat and anterior nasal swabs
yield unacceptably low rates of recovery.16 Therefore, specimens should be obtained from the posterior
nasopharynx (Figure 1), not the throat. Specimens should be obtained using polyester, rayon, nylon, or
calcium alginate (not cotton) swabs and should be plated directly onto selective culture medium or placed
in transport medium. Regan-Lowe agar or freshly prepared Bordet-Gengou medium is generally used
for culture; half-strength Regan-Lowe should be used as the transport medium. Specimens should be
transported on cold packs and plated at the laboratory within 24 hours.

PCR for B. pertussis DNA
PCR is an important tool for timely diagnosis of pertussis and is widely available to clinicians. PCR is
a molecular technique used to detect DNA sequences of the Bordetella pertussis bacterium, and unlike
culture, does not require viable (live) bacteria present in the specimen.17, 18
Despite these advantages, PCR can give results that are falsely-negative or falsely-positive. PCR results
can be optimized by avoiding some of the more common pitfalls leading to inaccurate results. Although
early signs and symptoms of pertussis are often non-specific, only patients with signs and symptoms
consistent with pertussis should be tested. Asymptomatic contacts of confirmed cases should not be
tested, and testing of contacts should not be used for post-exposure prophylaxis decisions. False-positive
results may also occur as a result of specimen contamination, which can occur during specimen collection
and testing.19 The timing of PCR testing for pertussis can significantly affect its ability to accurately
diagnose the disease. PCR has optimal sensitivity during the first 3 weeks of cough when bacterial DNA
is still present in the nasopharynx. After the fourth week of cough, the amount of bacterial DNA rapidly
diminishes, which increases the risk of obtaining falsely-negative results.
Since its inclusion in the case definition in 1997, the proportion of cases confirmed by PCR has increased
substantially, and many laboratories now use only PCR to confirm pertussis.20 However, there are
currently no standardized PCR assays for pertussis, and assay procedures, as well as sensitivity and
specificity, can vary greatly between laboratories. Thus, interpretation criteria for diagnosis vary.
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Interpretation of PCR results, especially those with high cycle threshold (Ct) values should be done in
conjunction with an evaluation of signs and symptoms and available epidemiological information. For more
information about interpretation of PCR Ct values, see Best Practices for Health Care Professionals on the
use of Polymerase Chain Reaction (PCR) for Diagnosing Pertussis (http://www.cdc.gov/pertussis/clinical/
diagnostic-testing/diagnosis-pcr-bestpractices.html).21
While PCR is increasingly used as the sole diagnostic test for pertussis, CDC recommends that PCR be
used in conjunction with culture when feasible, rather than as an alternative test. Even when a laboratory
has validated its PCR method, culturing for B. pertussis should continue; this is especially important to
confirm the circulation of B. pertussis when an outbreak is suspected. State laboratories should retain the
capability to culture pertussis.
Collection methods for PCR are similar to those for culture, and often the same sample can be used for
both tests. However, calcium alginate swabs cannot be used to collect nasopharyngeal specimens for PCR.
Swabs used solely for PCR (and not culture) testing may be placed in a dry, sterile tube for transport to the
laboratory. Use of liquid transport media is discouraged due to the risk of specimen contamination.
Figure 1: Proper technique for obtaining a nasopharyngeal specimen for isolation of
Bordetella pertussis

Serologic testing
Commercial serologic tests for pertussis infection can be helpful for diagnosis, especially later in illness.
However, there is no commercial kit approved by the U.S. Food and Drug Administration (FDA) for
diagnostic use. Cutoff points for diagnostic values of immunoglobulin (Ig)G antibody to pertussis toxin
(PT) have not been established, and current IgA and IgM assays lack adequate sensitivity and specificity.
In the absence of recent immunization, an elevated serum IgG antibody to PT after 2 weeks of cough
onset is suggestive of recent B. pertussis infection. An increasing titer or a single IgG anti-PT value of
approximately 100 IU/mL or greater (using standard reference sera as a comparator) can be used for
diagnosis. As of March 2017, positive serology results from commercial laboratories are not confirmatory
for the purpose of reporting. A single-point serologic assay has been validated at the Massachusetts
Department of Public Health State Laboratory for persons 11 years of age or older and is used for clinical
diagnosis and reporting in that state only.22 A single-point, calibrated IgG anti-pertussis toxin serologic
test was developed and validated by CDC/FDA and is currently performed at the Minnesota Department
of Health Public Health Laboratory to support other state health departments, as part of the “Vaccine
Preventable Diseases Reference Centers Program”, with laboratory confirmation (https://www.aphl.org/
programs/infectious_disease/Pages/VPD.aspx).23 In states other than Massachusetts, cases meeting the
clinical case definition that are serologically positive but not culture or PCR positive should be reported as
probable cases
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Direct fluorescent antibody testing
Direct fluorescent antibody (DFA) testing of nasopharyngeal secretions is sometimes used to screen for
pertussis; however, CDC no longer recommends DFA for diagnosing pertussis. Cases meeting the clinical
case definition that are DFA positive but not culture or PCR positive should be reported as probable cases.

Pulsed-field gel electrophoresis
Pulsed-field gel electrophoresis (PFGE), a type of DNA fingerprinting, can be performed on B. pertussis
isolates to help track transmission (e.g., strains from the same household or small community), but it is not
done for routine surveillance.9, 24, 25
Additional information on use of the CDC Pertussis and Diphtheria Laboratory for support of vaccinepreventable disease surveillance is available in Chapter 22, “Laboratory Support for Surveillance of
Vaccine-Preventable Diseases.”

VIII. Reporting and Case Notification
Case reporting within a jurisdiction
Each state and territory has regulations or laws governing the reporting of diseases and conditions of
public health importance.26 These regulations and laws list the diseases to be reported and describe those
persons or institutions responsible for reporting, including healthcare providers, hospitals, laboratories,
schools, daycare and childcare facilities, and other institutions. Persons reporting should contact the state
health department for state-specific reporting requirements.

Case notification to CDC
Notifications by state health departments of all probable and confirmed pertussis cases should be sent to
CDC using event code 10190 through NNDSS via NETSS or NEDSS. When provisional information is
reported to NNDSS, NETSS and NEDSS reports can be updated as additional information is collected.
NETSS and NEDSS accept information about clinical symptoms, laboratory confirmation, and vaccination
history; this information is included in the Pertussis Surveillance Worksheet (Appendix 11, https://www.
cdc.gov/vaccines/pubs/surv-manual/appx/appendix11-2-pertussis-wrsht.pdf ) available for reference and
use in case investigation. Case notifications should not be delayed because of incomplete information or
lack of confirmation. Data can be updated electronically as more information becomes available.

Information to collect
Case investigation should include collection of the epidemiologic information listed on the CDC pertussis
surveillance worksheet (see Appendix 11). State health departments often supplement the suggested CDC
investigation questions with additional information relevant to cases in their communities. The state in
which the patient resides at the time of diagnosis should submit the case notification to CDC.

Comments on reporting
The limitations of laboratory diagnostics make the clinical case definition essential to pertussis
surveillance. It is important to determine duration of cough—specifically, whether it lasts 14 days or
longer—in order to determine if a person’s illness meets the definition of a clinical case. If the first
interview is conducted within 14 days of cough onset and cough is still present at the time of interview,
it is important to follow up at 14 days or later after onset.
Pertussis case investigation methods vary across state and local health jurisdictions; CDC is committed to
helping improve standardization of surveillance practices for pertussis. Please refer to Appendix 11 for a
detailed instruction sheet describing each data element outlined in the pertussis surveillance worksheet.

IX. Vaccination
The pertussis-containing vaccines currently available in the United States contain acellular pertussis
antigens in combination with diphtheria and tetanus toxoids (DTaP, DTaP- combination vaccines, and Tdap).
The Advisory Committee on Immunization Practices (ACIP) recommends a 3-dose primary series of DTaP,
administered at 2, 4, and 6 months of age, followed by a first booster dose given at 15 through 18 months,
and a second booster dose given at 4 through 6 years of age.27 Adolescents and adults should receive a single
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Tdap booster dose, preferably at 11–12 years of age.28, 29 Tdap should be administered regardless of time
since last tetanus and diphtheria-containing booster.26 After receipt of Tdap, decennial Td booster doses are
recommended. Pregnant women are recommended to receive a dose of Tdap during each pregnancy.30 Tdap
should be administered between 27 and 36 weeks gestation, although it may be given at any time during
pregnancy. Currently, available data suggest that vaccinating earlier in the 27–36 week time period will
maximize passive antibody transfer to the infant. Use the following links to access ACIP-recommended
immunization schedules for children and adolescents, and adults.
ACIP also recommends:
●● Adolescents and adults (e.g., parents, siblings, grandparents, childcare providers, and healthcare
personnel) that have or anticipate having close contact with an infant younger than 12 months of age
should receive a single dose of Tdap to protect against pertussis if they have not previously received Tdap.
Ideally, these persons should receive Tdap at least 2 weeks before beginning close contact with the infant.31
●● Regardless of the time since their most recent Td vaccination, healthcare personnel should receive a single
dose of Tdap as soon as feasible if they have not previously received Tdap. Priority should be given to
vaccination of healthcare personnel that have direct contact with infants 12 months of age and younger.32
●● Vaccines likely to appear in case-patients’ vaccination histories are listed below in Table 1. Immunization
Information Systems, provider records, and parents are the best sources of this information.
Table 1. Pertussis-containing vaccines
Licensed vaccine

Trade name (Manufacturer)

Used for

Pertussis-Containing Vaccines for Children (< 7 years of age)
DTaP

DAPTACEL (Sanofi Pasteur, Inc.);
INFANRIX (GlaxoSmithKline)

All 5 doses

DTap+IPV+HepB

PEDIARIX (GlaxoSmithKline)

Primary 3-dose series

DTap+IPV+Hib

PENTACEL (Sanofi Pasteur, Inc.)

Primary 3-dose series and first booster dose
(15–18 months of age)

DTap+IPV

KINRIX (GlaxoSmithKline);
QUADRACEL (Sanofi Pasteur, Inc.)

Second booster dose (4–6 years of age)

Pertussis-Containing Vaccines for Adolescents and Adults
Tdap

ADACEL (Sanofi Pasteur, Inc.) ;
BOOSTRIX (GlaxoSmithKline)

First available in 2005

Other Vaccines
Pertussis Only

Not available in the U.S.

DT

no trade name (Sanofi Pasteur, Inc.)

Td

no trade name (MassBiologics);
TENIVAC (Sanofi Pasteur, Inc)

Does not contain pertussis; used for persons
<7 years of age as part of primary series when
pertussis vaccination is contraindicated
Does not contain pertussis; used in persons
≥7 years of age

X. Enhancing Surveillance
A number of surveillance activities can improve detection and reporting of cases as well as the
completeness and accuracy of the case report form information reported. In addition to those outlined
below, Chapter 19, “Enhancing Surveillance,” lists activities that might be applicable to pertussis
surveillance.

Assuring regular and appropriate diagnostic testing
Because no single laboratory test is sufficient for diagnosing pertussis, it is important that available
diagnostic tests are used appropriately. To ensure pertussis diagnosis and reporting is optimized, reporting
jurisdictions should assess the timing of diagnostic testing relative to cough onset for case-patients
identified through routine surveillance. Bacterial culture for pertussis is most useful during the first 2
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weeks of cough and prior to antibiotic use. PCR may effectively diagnose pertussis from 2–4 weeks of
cough onset, although sensitivity declines after 3 weeks. Appropriate serologic assays are most useful
in the 2–8 weeks following cough onset. Diagnostic testing at inappropriate times may result in both
false-positive and false-negative results, reducing the overall quality of pertussis diagnosis, and ultimately,
pertussis surveillance.

Optimal Timing in Weeks for Diagnostic Testing
Cough Onset
0

2

4

6

8

10

12

Culture
PCR
Serology
Unlike many other vaccine-preventable diseases of childhood, pertussis remains endemic in the United
States. Cases are expected to occur in all communities; a period of several years in which no cases are
reported from a jurisdiction likely reflects failures to diagnose and/or report disease rather than an absence
of disease. The level of diagnostic testing being undertaken can be evaluated by reviewing the number of
pertussis diagnostic tests (e.g., cultures or PCR results) ordered by physicians within a jurisdiction.

Monitoring surveillance indicators
Regular monitoring of surveillance indicators might identify specific areas of the surveillance and
reporting system that need improvement. Some suggested surveillance indicators to monitor include:
●● Completeness of key data elements collected during pertussis case investigations. Information on
clinical presentation, antibiotic treatment, vaccination history, and epidemiologic data are of particular
importance and should be collected to the fullest extent possible.
●● The proportion of cases reported among infants, children, adolescents, and adults. Jurisdictions with
reported pertussis cases heavily weighted toward infants are likely missing a significant proportion of
pertussis disease in their community.
●● The proportion of cases diagnosed solely with DFA or serologic assays. A high proportion of nonconfirmatory laboratory testing for pertussis may be an indication of the need for increased education
and promotion of proper pertussis diagnostic testing practices.
●● The median interval between onset of cough and notification of state or local public health authorities in
probable and confirmed cases.

Expanding pertussis data collection
CDC has partnered with 7 states (CO, CT, GA, MN, NM, NY, and OR) participating in the Emerging
Infections Program (EIP) Network to conduct enhanced surveillance of pertussis (EPS) and other
Bordetella species. EPS is characterized by enhanced case ascertainment and augmented data collection
that goes beyond what is requested nationally through NNDSS. Participating sites collect isolates and
specimens, when available, for further characterization at the CDC Pertussis and Diphtheria Laboratory.
EPS sites also provide the infrastructure for conducting pertussis special studies including those aimed at
evaluating pertussis prevention and control strategies.
Other states interested in collecting additional pertussis surveillance information may consider adding the
following data elements that are not currently included on the national pertussis surveillance worksheet:
●● Cyanosis (Did the case-patient experience cyanosis during his/her pertussis infection?)
●● Healthcare personnel status (Was the case-patient employed as healthcare personnel during his/her
pertussis infection?)
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●● Pregnancy status of female case-patient at cough onset (Was the case-patient pregnant or post-partum at
time of cough onset?)
●● For case-patients <1 year of age:
◦◦ Mother’s Tdap vaccination history (Did the mother receive Tdap prior to, during, or after her
pregnancy with the infant case-patient?)
◦◦ Gestational age (in weeks) at time of birth

Streamlining reporting using electronic methods
Although many surveillance systems still rely on paper and pencil for data collection, use of data
from sources such as electronic medical records, electronic case reporting,33–39 and clinical laboratory
information systems (LIMS) can significantly improve reporting speed, enhance data quality, and reduce
workload.

XI. Case Investigation
Case investigations generally include reviews of laboratory, hospital, and clinic records, as well as
immunization registries, which are the best sources for information about diagnoses and immunization
histories. Investigations also include interviews of case-patients, which are necessary to identify sources of
infections and contacts at risk. Investigations can include treatment of case-patients and chemoprophylaxis
and or vaccination of contacts.

Treatment and chemoprophylaxis
Antimicrobial treatment does not generally lessen the severity of disease unless it is begun in the catarrhal
phase, prior to paroxysmal coughing.30 Early treatment reduces transmission and is essential for disease
control. The spread of pertussis can be limited by decreasing the infectivity of the patient and by protecting
close contacts.31 Persons with pertussis are infectious from the beginning of the catarrhal stage through the
third week after the onset of paroxysms or until 5 days after the start of effective antimicrobial treatment.
The recommended antimicrobial agents and doses are the same for treatment and chemoprophylaxis.30
Three macrolides are recommended by CDC for treatment of pertussis. Azithromycin is most popular
because it is given in a short, simple regimen of 1 dose each day for 5 days. It is the preferred antimicrobial
for use in infants younger than 1 month of age. Similarly, the regimen of 2 doses a day for 7 days makes
clarithromycin another well-accepted choice. Erythromycin, which is given as 4 doses each day for 14
days, continues to be used, but adherence to the regimen and completion of the course are generally lower
than for the other macrolides, and adverse effects (e.g., gastrointestinal distress, pyloric stenosis, etc.)
occur more frequently. Resistance of B. pertussis to macrolides is rare, and antimicrobial susceptibility
testing is not routinely recommended. Testing is appropriate in some circumstances and is recommended
when treatment failure is suspected. Refer to Section VII, “Laboratory Testing” for information on how
to contact the CDC Pertussis and Diphtheria Laboratory to discuss susceptibility testing. If resistance to
macrolides is suspected or if their use is contraindicated, CDC recommends treatment with trimethoprim–
sulfamethoxazole (TMP-SMZ) in a regimen of 2 doses a day for 14 days. TMP-SMZ should not be used to
treat infants younger than 2 months of age.30
CDC recommends administration of chemoprophylaxis to contacts at high risk and household members
of a pertussis case-patient. For more specific information on chemoprophylaxis, please see the Outbreak
Control section below.
Limited available data suggest B. parapertussis is less susceptible to antibiotics than pertussis, although
some studies indicate that erythromycin, azithromycin, clarithromycin, TMP-SMZ, and ciprofloxacin have
activity against B. parapertussis.32, 40–49 Because data on the clinical effectiveness of antibiotic treatment are
limited, treatment decisions should be based on clinical judgment with particular attention towards special
populations, including infants, elderly, and immunocompromised persons; treatment may be warranted to
prevent severe outcomes and decrease duration of illness.

Vaccination
During the course of a pertussis investigation, under-vaccinated contacts of pertussis cases may be
identified. Contacts who have not received the recommended number of pertussis-containing vaccinations
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(i.e., DTaP, Tdap) should follow the age appropriate catch-up immunization schedule.50, 51 Vaccination is
not a substitute for chemoprophylaxis and is unlikely to prevent illness in a person who has already been
infected with B. pertussis.24, 30, 31, 50, 51

XII. Outbreak Control
Pertussis outbreaks can be difficult to identify and manage. Other respiratory pathogens often cause
clinical symptoms similar to pertussis, and co-circulation with other pathogens does occur. To respond
appropriately (e.g., provide appropriate prophylaxis), it is important to confirm that B. pertussis is
circulating in the outbreak setting and to determine whether other pathogens are contributing to the
outbreak. PCR tests vary in specificity, so obtaining culture confirmation of pertussis for at least one
suspected case is recommended any time there is suspicion of a pertussis outbreak.
To reduce the risk of pertussis in new mothers and their infants, especially those too young to be
vaccinated, ACIP recommends that pregnant women receive a dose of Tdap vaccine during each
pregnancy. During outbreaks, prevention measures should focus on efforts to improve Tdap coverage
during pregnancy to reduce severe illness and possible deaths in vulnerable infants.
Pertussis incidence remains elevated in the United States, and community transmission is widespread.
Thus, extensive contact tracing and broad-scale use of postexposure antimicrobial prophylaxis (PEP)
among contacts may not be an effective use of limited public health resources. While antibiotics may
prevent pertussis disease if given prior to symptom onset, there are no data to indicate that widespread use
of PEP among contacts effectively controls or limits the scope of pertussis outbreaks. Another important
consideration is the overuse of antibiotics; CDC promotes the judicious use of antibiotics among healthcare
providers and parents.53 Given these considerations, CDC supports targeting PEP through the following
measures to persons at high risk of developing severe pertussis and to persons who will have close contact
with those at high risk of developing severe pertussis:
●● Providing PEP to all household contacts of a pertussis case. Within families, secondary attack rates
have been demonstrated to be high, even when household contacts are up-to-date with immunizations.54
Administration of antimicrobial prophylaxis to asymptomatic household contacts within 21 days of onset
of cough in the index patient can prevent symptomatic infection.
●● Providing PEP within 21 days of exposure to contacts of a pertussis case who are at high risk of severe
illness. These include:
◦◦ Infants and women in their third trimester of pregnancy—severe and sometimes fatal pertussisrelated complications occur in infants <12 months of age, especially among infants <4 months of age.
Women in their third trimester of pregnancy may be a source for transmission of pertussis to their
newborn infant.
◦◦ All persons with pre-existing health conditions that may be exacerbated by a pertussis infection
(e.g., immunocompromised persons and patients with moderate to severe medically treated asthma).
◦◦ Contacts who themselves have close contact with either infants <12 months of age, pregnant women,
or individuals with pre-existing health conditions at risk for severe illness or complications.
◦◦ All contacts in high-risk settings that include infants <12 months of age or women in the third
trimester of pregnancy, which include but are not limited to, neonatal intensive care units, childcare
settings, and maternity wards.
A broader use of PEP may be appropriate in limited closed settings, when the number of identified cases
is small, and when a community-wide outbreak is not ongoing. However, when continued transmission of
pertussis is evident, multiple rounds of antibiotics would not be recommended. Rather than repeating a
course of antibiotics, contacts should be monitored for onset of signs and symptoms of pertussis for 21 days.
Active screening for symptomatic patients with suspected pertussis can be considered during outbreaks in
settings such as schools, daycare centers, and hospitals. Active screening for suspected cases potentially
reduces exposure to persons with pertussis, encourages timely medical evaluation and treatment of cases,
and promotes prompt administration of antibiotics to close contacts at high risk.54–61
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