
Statement of Financial Disclosure
To reveal any potential bias in this publication, and in 
accordance with Accreditation Council for Continuing 
Medical Education guidelines, we disclose that 
Dr. Teng (author), Dr. Wang (author), Dr. Wilde (peer 
reviewer), Dr. Wise (editor), Ms. Coplin (executive 
editor), and Ms. Kimball (managing editor) report no 
relationships with companies related to the field of study 
covered by this CME activity.

Primary
Care

The Practical, Peer-Reviewed Journal for Primary Care and Family Physicians 

Whooping Cough: Management  
and Diagnosis of Pertussis

Authors: 

Margie S. Teng, MD, Stanford/
Kaiser Emergency Medicine 
Residency Program, Stanford/
Santa Clara, CA

N. Ewen Wang, MD, Associate 
Professor of Surgery/Emergency 
Medicine; Associate Director, 
Pediatric Emergency Medicine, 
Stanford University School of 
Medicine, Stanford, CA

Peer Reviewer: 

James Wilde, MD, FAAP, 
Professor, Emergency Medicine; 
Associate Professor, Pediatric 
Emergency Medicine, Georgia 
Health Sciences University, 
Augusta, Georgia

Volume 17, Number 5 / May 2011  www.ahcmedia.com

This article originally appeared in the March 2011 issue of Pediatric Emergency 
Medicine Reports.

Pertussis, commonly known as the “whooping cough,” is an infection of the 
upper respiratory tract leading to a protracted cough illness. Primary care physi-
cians should become familiar with the diagnosis and management of this dis-
ease, given the potential of pertussis infections to cause serious morbidity and 
mortality in young infants. Furthermore, treating pertussis in a timely manner 
has a large public health impact given its extremely contagious nature. 

Although the incidence of pertussis dropped sharply after the initiation of 
childhood vaccination programs, there still are cyclical epidemics of the disease 
affecting  individuals in the United States. Patients with pertussis generally do 
not mount a febrile response, and affected individuals often present with non-
specific symptoms that make the illness difficult to diagnose. This paper will 
review the epidemiology, clinical diagnoses, and appropriate management for 
infections by Bordetella pertussis.

Epidemiology — Scope of the Problem
The true incidence of pertussis at national and international levels is poorly 

defined. Accurate surveillance of pertussis is hindered by a wide range of clinical 
presentations along with limited diagnostic test sensitivity.1,2 During the pre-
vaccine era in the United States, pertussis was the leading cause of death from 
communicable disease among children younger than 14 years. After initiation 
of infant and childhood vaccination, pertussis-related morbidity and mortal-
ity decreased by more than 90% since the early 1940s in the United States.3,4 
However, the incidence of reported pertussis began increasing in the 1980s, 
with a substantial increase among persons aged 10–19 years.2,5,6 It is unclear 
whether this represents a true increase of disease incidence vs. improved diag-
nosis and surveillance. Studies estimate that between 13% to 20% of adolescents 
and adults with cough illness lasting longer than six days have infection by B. 
pertussis.1,7 Despite the increase in reported pertussis among adolescents and 
adults, the incidence of pertussis remains highest among infants < 6 months.4 
Most hospitalizations and nearly all deaths from pertussis are found in this age 
group.2,5 In 2008, the incidence of pertussis in infants less than 6 months was 
79.41 per 100,000.5

The incidence of pertussis peaks every 2–5 years in the United States (see 
Figure 1).8,9 The last peak in pertussis incidence in the United States, based on 
formally gathered data, was in 2004. However, once epidemiologic data from 
2010 are processed, that year likely will represent a time of peak pertussis inci-
dence in several states.5,8,10-12 For example, 2010 represented the highest inci-
dence of pertussis infection recorded in California in 52 years.8,12 
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 ● B. pertussis is an extremely contagious pathogen; attack 
rates are as high as 100% in susceptible individuals 
exposed to aerosol droplets at close range.

 ● For pertussis cases, suspicion for the infection will rest 
largely on history and risk stratification.

 ● With uncomplicated pertussis, patients typically are afe-
brile or have only low-grade fevers. Signs of lower respi-
ratory tract disease, such as wheezes and rales, should be 
absent in uncomplicated disease.

 ● Young infants are at the highest risk for severe complica-
tions from pertussis infection, including risk of death.

 ● The initial presentation of pertussis in young infants 
may not include cough symptoms, especially early in the 
course of disease. Clinical complaints in this age group 
that should prompt consideration of B. pertussis infec-
tion, include apparent life-threatening event, gagging, 
apnea, and cyanosis. 

 ● Antibiotics given early lessen the course and severity of 
pertussis. 

Executive Summary

Death secondary to pertus-
sis infection typically is isolated to 
very young infants. Young infants 
accounted for 64% of deaths dur-
ing the 1980s compared to 98% of 
deaths in 2005.6 In infants less than 
2 months of age, case-fatality rates 
are approximately 1%.13 In infants 
2-11 months of age, case-fatality 
rates are approximately 0.5%.13 

Etiology 
Pertussis is caused by Bordetella 

pertussis, a fastidious, tiny, gram-
negative coccobacilli.3 Humans are 
the only known hosts of B. pertussis. 
The organisms are transmitted by 
close contact with infected individu-
als via aerosol droplets.3,13 B. pertussis 
is an extremely contagious pathogen; 
attack rates are as high as 100% in 
susceptible individuals exposed to 
aerosol droplets at close range.3 The 
pathogen is highly labile and does 
not survive for sustained periods 
outside the host. Thus, transmission 
via fomites is not thought to be a 
significant vehicle for spread of the 
disease.3,13 

B. pertussis is a strictly aerobic bac-
teria with a narrow tropism for the 
ciliated epithelium of the respiratory 
tract.3 Pathogenesis of B. pertussis is 
complex because of the wide range 
of infectious factors expressed by 
the bacteria and the complexity of 
the bacteria’s toxins.3,14 Thus, the 
most effective vaccines contain two 
or more antigens toward pertussis 
because no sole factor can be inhib-
ited to prevent disease.14 The genus 
Bordetella includes seven species that 

have been isolated from humans.15,16 
Of these, B. pertussis and B. parap-
ertussis are the most clinically signifi-
cant. B. parapertussis causes a milder 
pertussis-like disease, which some-
times is clinically indistinguishable 
from cases of B. pertussis. B. broncho-
septica and B. holmesii also can infect 
humans, but are much less prevalent 
and typically are found in patients 
with prior pulmonary disease, such 
as cystic fibrosis, or in immunosup-
pressed individuals.16

Clinical Features
Pertussis represents a great diag-

nostic challenge for current health 
care providers. The disease pres-
ents with a wide range of clinical 

manifestations, dependent on sev-
eral factors such as the age of the 
patient, vaccination or previous 
immunity status, and presence of 
comorbid conditions or coinfections. 
Clinical features of the disease evolve 
depending on the time course of 
the infection. Finally, there are few 
classic physical exam findings that 
establish diagnosis. For the majority 
of cases of pertussis, suspicion for the 
infection will rest largely on history 
and risk stratification.

Pertussis is a lengthy disease clas-
sically divided into three stages: the 
catarrhal, paroxysmal, and conva-
lescent stages (see Figure 2). The 
incubation period for pertussis is 
typically 7–10 days, with a range of 

����� ����� ����� ����� ����
� � � �	
�

���

��

�

��

��

�

��
��
�	
��
	

��
	�
��
�
�
��
�
�
�

��������������
����
�������
 �	���!	
!	!�"#�$	���
��	�"%!�	&������'�($
��
 �	�
���)))'���'

*�$+�	��#!!�!+!#�$,�	������*'-�&�'�(��	!!	��.
�#
�%�����'

/���%	
�

0,���%	
�!

�,�%	
�!
��,���%	
�!
��1�%	
�!

����,����

Figure 1: Reported Pertussis Incidence by Age Group
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Figure 2: Clinical Time Frame for Pertussis5–21 days.1,13,14 The true duration 
of each of the three stages of the 
disease is influenced by the patient’s 
age and immunization status.3 The 
first stage, or the catarrhal period, 
includes mild, nondistinctive upper 
respiratory tract symptoms similar to 
that of a common cold. Symptoms 
can consist of nasal congestion, mild 
sore throat, conjunctival irritation, 
low-grade fever, and a mild, occa-
sional cough.17,18 During this time 
the affected individual is the most 
contagious. 

Symptoms then progress as the 
illness enters the paroxysmal phase. 
Individuals with classic B. pertussis 
infections will suffer from paroxysms, 
or fits, of repeated coughing dur-
ing a single expiration which is then 
followed by an inspiratory whoop. 
The whoop is caused by breathing 
in against a partially closed glottis. 
Often the coughing paroxysms are 
followed by post-tussive emesis or 
exhaustion. The paroxysms often 
are associated with thick, tenacious 
mucus, but the production of puru-
lent sputum does not occur.16

In non-complicated cases of 
pertussis, the patient typically will 
appear well between episodes of 
coughing. The paroxysmal stage 
may last for 2-6 weeks. As the ill-
ness advances to the convalescent 
stage, symptoms gradually improve 
over weeks to months. Despite clini-
cal improvement during this phase, 
some patients will be victim to par-
oxysmal coughing triggered by respi-
ratory infections for months after 
the initial infection by pertussis. This 
prolonged duration of cough distin-
guishes pertussis from many other 
respiratory tract infections; in the 
Chinese language, pertussis is known 
as “the cough of a hundred days.” 

Clinical suspicion for pertussis 
should be heightened in cases where 
coughing is the predominant com-
plaint, especially if symptoms have 
lasted or are worsening over two 
weeks or longer. A careful social his-
tory is a critical component of the 
evaluation, as it may reveal close con-
tact with another individual suffer-
ing from a prolonged cough illness. 
History of incomplete vaccination 

against pertussis or a significant lapse 
in time since last vaccination should 
increase suspicion for clinical infec-
tion. Typically, patients infected by 
pertussis appear well in between 
coughing fits. 

Most cases of pertussis occurring 
after childhood occur in individu-
als who have had prior infection or 
immunization.1 This cohort often 
presents with a cough illness that is 
mild and difficult to recognize except 
for its prolonged time course. The 
majority of adult patients with per-
tussis have a cough of at least three 
weeks duration, and the cough may 
be only nocturnal.1,7 Adults and ado-
lescents usually seek care late in the 
course of the infection. Often, delay 
in diagnosis also is compounded by 
clinicians who do not consider the 
diagnosis of pertussis in this age 
group.1 Additional symptoms that 
may be reported in this age group 
include episodes of sweating or the 
sensation of gasping or choking.7

One of the largest difficulties com-
plicating the diagnoses of pertussis is 
that physical examination is generally 
uninformative. Barring the pres-
ence of clinical complications, the 
physical exam of individuals affected 

by pertussis is normal except for 
the coughing spells.16 If anything, 
it is the absence of certain clinical 
findings that can help strengthen 
the diagnosis. With uncomplicated 
pertussis, patients typically are afe-
brile or have only low-grade fevers. 
Furthermore, signs of lower respira-
tory tract disease, such as wheezes 
and rales, should be absent in 
uncomplicated disease. Conjunctival 
hemorrhages and petechiae on the 
upper body are a result of the force 
of repeated coughing, but otherwise 
patients should lack signs of a clini-
cally significant rash.

Atypical Presentation in Young 
Infants. It is critical for health care 
providers to understand the atypical 
presentation of pertussis in young 
infants since they are at the high-
est risk for severe complications 
from the infection, including risk 
of death. The primary vaccination 
series against pertussis is not com-
pleted until infants are 6 months 
of age. Infants frequently lack the 
typical paroxysmal coughing and 
post-tussive whoop of pertussis. 
Furthermore, they often are brought 
to medical attention for symptoms 
other than a cough. Their caregivers 
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may report symptoms such as gag-
ging, gasping, or choking or symp-
toms consistent with an apparent life 
threatening event.3,13 Further alarm 
symptoms that should raise clinical 
concern for pertussis include apneic 
episodes, cyanosis, and post-tussive 
emesis. In fact, young infants may 
be too weak to present with discern-
ible coughing and may only exhibit 
apnea as a clinical manifestation of 
pertussis infection.16 Young infants 
typically will suffer from a prolonged 
convalescence period. Paradoxically, 
as infants grow and become stron-
ger, the cough and whoop may 
become louder even as the infec-
tion is improving. The source of 
infection in infants is frequently an 
adolescent or adult family member; 
therefore, it is essential to perform a 
detailed history for possible exposure 
sources.16,19 (See Table 1.)

Differential Diagnosis 
The differential diagnosis for 

spasmodic and prolonged cough-
ing mimicking B. pertussis infection 
is summarized in Table 2. Viral 
respiratory pathogens, especially 
adenovirus and respiratory syncytial 
virus, are among the most common 

agents mimicking pertussis infec-
tions.20 Furthermore, co-infection 
between B. pertussis and respiratory 
viruses is not infrequent; thus, diag-
nosis of a respiratory viral pathogen 
does not eliminate the diagnosis of 
pertussis. Bacterial species such as 
Bordetella parapertussis, Mycoplasma 
pneumoniae, and Chlamydia spp. 
often cause pertussis-like prolonged 
coughing.20,21 Additionally, it is criti-
cal to consider other causes of upper 
airway inflammation such as laryn-
gotracheitis (croup) and bacterial 
tracheitis. Significant non-infectious 
causes of prolonged cough include 
foreign body aspiration, cardiogenic 
cough, reactive airway disease, cystic 
fibrosis, and congenital anomalies of 
the airway.22

Disease Course and 
Complications

The majority of individuals 
infected with B. pertussis do not 
progress to develop severe complica-
tions. Typically, most patients make 
a gradual complete recovery with 
supportive care. Antibiotics given 
early lessen the course and severity 
of the disease. Severe complications, 
including respiratory failure and 

death, are most often seen in young 
infants less than 6 months of age. 
Medical comorbidities, such as an 
immunosuppressed state or underly-
ing cardiac, pulmonary, muscular, or 
neurologic conditions, increase an 
individual’s risk for severe disease, 
regardless of age at presentation.3 
Typical complications of pertussis 
include apnea, pneumonia, oti-
tis media, respiratory failure, and 
physical manifestations of forceful 
coughing.3,9

The paroxysmal coughing fits of 
pertussis infections can result in high 
intrathoracic and intra-abdominal 
pressures. Physical manifestations of 
this phenomenon include conjunc-
tival and scleral hemorrhages, upper 
body petechiae, epistaxis, and urinary 
incontinence. Less frequently, severe 
complications of excessive pressure 
can occur, such as pneumothorax, 
subcutaneous emphysema, umbilical 
and inguinal hernias, rib fracture, or 
retinal hemorrhage.3

In infants, severe pertussis is often 
marked by episodes of apnea and 
bradycardia, which may be secondary 
to a toxin produced by the bacte-
ria.23 Neurologic complications of 
pertussis are rare and include sei-
zures, hypoxic encephalopathy, and 
even subdural hemorrhage resulting 
from the forceful coughing.17 Young 
infants may demonstrate decreased 
feeding tolerance with dehydration 
or failure to thrive.

Pneumonia is one of the most 
frequent complications of pertussis, 
occurring in 22% of infantile pertus-
sis.3 Many cases of fatal pertussis are 
complicated by the development 
of pneumonia. Pneumonia can be 
caused by primary infection from 
B. pertussis or may be caused by a 
secondary co-infection with other 
respiratory bacteria.16 Historical and 
clinical features to suggest complica-
tion by secondary bacterial pneumo-
nia include fever, respiratory distress 
between coughing fits, abnormal 
lung sounds, and tachypnea.3,23

Pulmonary hypertension can 
occur in cases of severe B. pertussis 
infection, and often is misdiagnosed 
as pneumonia.3 Alternatively, pul-
monary hypertension may present 

Table 1: Pertussis — Clinical Pearls
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together with bronchopneumonia. 
It is thought that infection by B. 
pertussis leads to a hyperviscosity 
syndrome. Circulating lymphocytes 
and neutrophils physically obstruct 
pulmonary vasculature, thus leading 
to vasoconstriction and severe pul-
monary hypertension.24 

Work-up and  
Diagnostic Testing

Infections by B. pertussis can pres-
ent with subtle clinical presenta-
tions and the differential diagnosis 
for coughing can be very broad. 
The diagnosis must be made clini-
cally and treatment will be empiric. 
Radiographic and initial laboratory 
testing should be used to rule out 
other disease processes and compli-
cations. Specific diagnostic testing 
is important for public health and 
cohorting measures. In the appropri-
ate context, testing also should be 
performed for other infectious causes 
that mimic B. pertussis infections, 
such as direct fluorescent antibody 
(DFA) or polymerase chain reaction 
(PCR) testing for viral agents. It is 
important to remember that respi-
ratory viruses can infect the same 
individual concurrently; thus the 
presence of a viral infection does not 
rule out infection by B. pertussis.

Lymphocytosis is a nonsensitive 
and nonspecific finding that suggests 
infection by B. pertussis. An overall 
leukocytosis with white blood cell 
(WBC) counts ranging from 15,000 
to > 100,000 cells per mL may 
occur.9,3,16 However, the WBC count 
and differential also may be normal 
in pertussis. An absolute lymphocy-
tosis is often present in older infants 
and young children, but typically is 
not found in infants under the age 
of 6 months.9,25 A higher degree 
of leukocytosis correlates with a 
worsened clinical prognosis.16 Given 
its non-sensitive nature, the WBC 
count cannot be used to exclude the 
diagnosis of pertussis. An absolute 
increase in the number of neutro-
phils may be shadowed by the degree 
of lymphocytosis, but this finding 
suggests the presence of a secondary 
bacterial pneumonia and should not 
be overlooked.3

Findings on chest radiography are 
variable, depending on the severity 
of the disease and presence of co-
infections such as secondary bacterial 
pneumonia. Uncomplicated disease 
may demonstrate only subtle changes 
such as peribronchial cuffing, inter-
stitial edema, or atelectasis.3 Pertussis 
pneumonia often starts as a perihi-
lar opacity that causes an irregular 
appearance of the right heart bor-
der. This often is referred to as the 
“shaggy heart border.”23,25,26 The 
presence of significant parenchy-
mal consolidation should suggest 
secondary bacterial infection. The 
chest x-ray also should be inspected 

for signs of pneumothorax and 
pneumomediastinum, which occur 
infrequently as a result of the high 
pressures generated during coughing 
fits.3

Bacterial culture and PCR are 
currently the recommended diag-
nostic tests for B. pertussis infections, 
but both tests are only of utility if 
obtained early during the course of 
the disease. In the United States, 
investigation by culture and PCR is 
recommended during the infectious 
period: 3 weeks from onset of cough 
or 4 weeks from onset of symptoms.7 
(See Table 3.) Currently, there are 
few standardized tests available for 
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diagnosis of pertussis after this time 
frame (serologic testing is used in 
some countries, but is not used 
widely in the United States).

Bacterial culture is considered to 
be the gold standard for diagnosis of 
pertussis; however, there are many 
considerations that decrease its util-
ity.6 B. pertussis is a strictly aerobic 
bacteria requiring special media 
for its isolation. Fastidious growth 
requirements make B. pertussis chal-
lenging to isolate in culture; even if 
samples are taken early in the course 
of disease when bacterial load is 
highest, the sensitivity of culture can 
be as low as 15%–45%.2 The sensitiv-
ity of cultures falls steeply if the spec-
imen is collected more than 3 weeks 
after the onset of cough, if antibiotic 
treatment has already been initiated, 
and if the patient has prior immunity 
from previous disease or immuniza-
tion.1,13 Thus, although B. pertussis 
culture has a specificity of 100% and 
does not suffer from false positives 
found with some pertussis PCR pro-
tocols, cultures are relatively insensi-
tive.27 A negative culture does not 
exclude the diagnosis of pertussis. 

PCR assays for B. pertussis are 
increasing in popularity given their 
fast turnaround time and improved 

sensitivity. There are multiple genetic 
sequences that are targeted by vari-
ous PCR assays. Currently, there is 
no Food and Drug Administration 
(FDA)-licensed PCR test, and 
there is no standardized protocol 
or reporting format for the test.6,13 
Subsequently, the sensitivity and 
specificity of PCR assays for pertus-
sis can vary widely between different 
laboratories.6 Unacceptably high 
rates of false-positive results are 
reported from some laboratories.13 
Similar to culture techniques, the 
sensitivity of pertussis PCR test-
ing is influenced by the duration of 
illness, whether treatment already 
has been initiated, and by previous 
immunization or previous exposure 
to the disease.2,13 Newer PCR testing 
is thought to have high specificity 
for the bacteria approaching 100%.2 
Nevertheless, it is difficult to evaluate 
the true specificity of such tests, since 
PCR testing has higher sensitivity 
than the gold standard test of bacte-
rial culture, and it is therefore dif-
ficult to confirm positive PCR tests if 
cultures are negative.2 

Currently, the Centers for Disease 
Control (CDC) recommends that 
PCR be obtained together with B. 
pertussis culture, rather than as an 

alternative test.6 To improve the test 
characteristics of both pertussis bac-
terial culture and PCR testing, close 
attention must be paid to specimen 
collection technique and transporta-
tion of specimens to the laboratory. 
B. pertussis has very fastidious growth 
requirements, making it difficult to 
isolate in vitro. Samples should be 
obtained from a nasopharyngeal 
swab or aspirate taken from the pos-
terior nasopharynx. (See Figure 3). 
Throat and anterior nasal swabs yield 
unacceptably low rates of recovery.6 
The collection and sample medium 
used for testing is also very impor-
tant. Samples need to be obtained 
with Dacron (polyethylene tere-
phthalate) or calcium alginate swabs. 
It is important not to use cotton or 
rayon swabs (such as those used for 
standard throat cultures), which will 
inhibit growth of the bacteria.1,13 
Specimens must be placed into spe-
cial transport media immediately. 
Care must be taken to prevent speci-
mens from drying and specimens 
must be transported promptly to the 
laboratory.13 

Serologic testing is not widely 
recommended for the diagnosis of 
pertussis. Accurate serologic diag-
nosis ideally requires paired samples 

Table 3: Comparison of Diagnostic Tests for Pertussis
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to compare levels between the acute 
and convalescent time frame, which 
prevents the utility of serologic tests 
for timely diagnosis.1,27 Currently, 
the use of a single serum specimen 
for diagnostic purposes is not well 
standardized outside of a research 
setting.1 Direct fluorescent antibody-
testing was used extensively to diag-
nose pertussis before PCR became 
widely available, but is no longer 
recommended due to the lack of 
standardization and its poor sensitiv-
ity and specificity.6,27 

Management  
and Treatment 

The treatment of pertussis will 
need to occur presumptively, prior 
to the return of confirmatory labo-
ratory testing. If there is a strong 
suspicion for the diagnosis of pertus-
sis based on the clinical picture, or if 
there is laboratory confirmation of 
infection, treatment with appropri-
ate antibiotics should be initiated. 
Supportive care also is a critical com-
ponent of management. Risk strati-
fication based on age and comorbid 
health conditions will determine 
which patients will require admission 
to the hospital for cardiac and respi-
ratory monitoring. Furthermore, 
attention must be paid to the public 
health implications such as case isola-
tion, prophylactic treatment of close 
contacts, and case reporting. Both 
probable and confirmed pertussis 
cases should be reported to the state 
health department.6 

Antimicrobial agents administered 
during the initial catarrhal stage of 
pertussis may attenuate the course 
of disease. After the cough is estab-
lished, antimicrobial agents have no 
discernible effect on the course of ill-
ness.28 The main benefit of antibiotic 
treatment at this stage is the rapid 
elimination of the organism from 
the nasopharynx, thus decreasing the 
chances of pathogen transmission.13 
Individuals infected with B. pertus-
sis are infectious from the beginning 
of the catarrhal stage through the 
third week after the onset of parox-
ysms or until 5 days after the start 
of effective antimicrobial treatment. 
Thus, for children, adolescents, or 

adults, treatment is started if fewer 
than 3 weeks have passed since the 
beginning of cough symptoms.3 For 
patients who will be in contact with 
high-risk individuals and for health 
care workers, the time frame for 
treatment is extended to 6-8 weeks 
after onset of illness.7 The threshold 
for treatment for infants less than 
1 year of age also is lengthened to 
within 6 weeks of cough onset.3 All 
patients with pertussis confirmed 
by bacterial culture or PCR test-
ing should be started on antibiotic 
treatment, regardless of presence or 
absence of symptoms. 

Individuals affected by B. pertussis 
may cough for up to three months 
after appropriate antibiotic treat-
ment.29 Patients should be counseled 
that a prolonged cough after treat-
ment is not an indicator of persistent 
infection, and that after appropriate 
antimicrobial treatment they are no 
longer considered contagious.29

Macrolide antibiotics are the 
drugs of choice for infected people 
and their contacts (See Table 4). 
Historically, erythromycin was rec-
ommended as the first-line antibiotic 
for treatment of pertussis. However, 
azithromycin and clarithromycin 
have supplanted erythromycin for 
treatment and prophylaxis based on 
documented efficacy, ease of dosing, 

and improved adherence.1,28,30 

Azithromycin tends to be the most 
popular treatment because it is given 
in a short, simple regimen of one 
dose each day for 5 days. Resistance 
of B. pertussis to macrolides is rare, 
and antimicrobial susceptibility 
testing is not routinely recom-
mended. For patients who cannot 
take macrolide antibiotics, the CDC 
recommends use of trimethoprim–
sulfamethoxazole (TMP-SMZ) as an 
alternative agent. TMP-SMZ is con-
traindicated as a treatment for infants 
younger than 2 months of age. 

In addition to antibiotic treatment, 
supportive care is essential to appro-
priate management of pertussis, 
especially for infants. Such strategies 
include humidified air, supplemen-
tal oxygen, suctioning, and nutri-
tional support. Possible triggers 
for paroxysmal coughing (such as 
cigarette smoke) should be avoided. 
Intubation and mechanical ventila-
tion is indicated for respiratory fail-
ure. It is important to consider the 
possibility of concomitant respiratory 
co-infections such as bacterial pneu-
monia and to treat such infections 
appropriately.

Adjunctive therapies—such as 
corticosteroids, salbutamol, pertus-
sis immunoglobulin, and antihista-
mines—have been studied. However, 

Figure 3: Collection of Specimen for B. pertussis

(�������
�	�����	�������9�!�	��&	��9��� $����������5�6�����#��#�	�
�	!���*�!-�#�����&	�9��&��-	���!�	������
!��-
�%�<'



44 Primary Care Reports / Volume 17, Number 5 / May 2011 www.ahcmedia.com

a recent Cochrane review found 
that there was insufficient evidence 
to support the use of any of these 
therapies.31 The use of antitussives 
and opioid cough suppressants such 
as codeine is not recommended in 
infants and young children. The 
sedation associated with these medi-
cations may lead to adverse effects, 
especially in young infants.32,33 

Extracorporeal membrane oxygen-
ation (ECMO) therapy and double 
volume exchange transfusion have 
been used for treatment of severe 
cases of pertussis complicated by pul-
monary hypertension or respiratory 
failure with varying rates of success. 
Double volume exchange transfusion 
must be started before the infant is 
in extreme distress with multiorgan 
failure in order to have a chance 
at success.34 Mortality for severe 
pertussis cases treated by ECMO 
is extremely high. The initiation of 
such therapies should be done in 

concert with specialist input, and is 
outside the scope of this review.

Patients admitted to the hospital 
should be placed on respiratory iso-
lation to prevent further infections. 
Health care providers should observe 
droplet precautions and wear a respi-
ratory mask when examining patients 
with suspected or confirmed pertus-
sis infections.13 

Management and 
Treatment  
of Young Infants

With young infants, the initial pre-
senting symptoms of pertussis often 
are very subtle, yet the outcomes 
of missed cases can be devastating. 
The first step to properly manage 
pertussis in this age group is to have 
the appropriate index of suspicion 
for the disease. Many fatal pertussis 
cases in young infants initially were 
underestimated by both emergency 

physicians and primary care physi-
cians.34 Delaying treatment until 
cough symptoms have lasted for 
more than a week and pertussis 
becomes the most suspicious diagno-
sis will miss the time frame for opti-
mal treatment in this population.

There may be cognitive bias 
against widespread diagnostic testing 
and empiric treatment for a disease 
with subtle early symptoms such as 
mild cough, coryza, and upper respi-
ratory tract congestion. Obviously, 
the differential diagnosis for these 
clinical signs is extremely broad, and 
the likelihood that such symptoms 
stem from a viral infection is high. 
One might ask whether increased 
testing for B. pertussis is truly worth-
while and cost effective. A strategy of 
increased surveillance and vigilance 
against the disease undoubtedly 
will result in a large proportion of 
negative tests; nevertheless, there 
is a potential for large cost savings 

Table 4: Recommended Antimicrobial Treatment for Pertussis
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and decreased mortality and mor-
bidity if severe cases of pertussis are 
prevented. For example, a study of 
hospital charges during 1996–1999 
across four states found 2,266 infants 
hospitalized for pertussis incurred 
an average cost per hospital stay of 
$9,580.35 Severe cases of pertus-
sis require ICU level of care and 
resource intense modalities such as 
mechanical ventilation, ECMO, and 
double exchange transfusion. 

The American Academy of 
Pediatrics (AAP) recommends that 
all young infants with a possible 
diagnosis of pertussis be treated 
immediately with azithromycin 
rather than delaying treatment for 
culture or PCR testing confirma-
tion.36 If not treated, infants with 
pertussis remain culture-positive for 
longer periods than children and 
adults.17 Furthermore, the AAP also 
recommends all infants younger than 
3 months of age with suspicion for B. 
pertussis be admitted to the hospital 
without exception for cardiopulmo-
nary monitoring.3,36 

Many children between 3 to 6 
months of age with suspicion for 
pertussis require admission for 
observation as well, unless their 
clinical appearance is reassuring 
and witnessed paroxysms are not 
severe.3 Older children with medical 
comorbidities or children with severe 
pertussis associated with respiratory 
distress, pneumonia, feeding intoler-
ance, or other complications also 
should be admitted to a hospital. In 
cases of severe pertussis complicated 
by apnea, respiratory distress, or 
pneumonia, it is most appropriate to 
admit to a facility with pediatric ICU 
capabilities, since the disease can 
quickly progress to respiratory failure 
or pulmonary hypertension requiring 
therapies such as ECMO or double-
exchange transfusion. 

The initial presentation of pertus-
sis in young infants may not include 
cough symptoms, especially early 
in the course of disease. There are 
several clinical complaints in this age 
group that should prompt consider-
ation of B. pertussis infection, such 
as apparent life-threatening event, 
gagging, apnea, and cyanosis. These 

high-risk complaints typically require 
admission for cardiorespiratory 
monitoring, and it would be wise to 
consider testing for B. pertussis along 
with respiratory viral pathogens. In 
such cases, empiric treatment for B. 
pertussis should be started if clini-
cal history is suspicious for high-risk 
exposure to the pathogen. 

Although FDA has not licensed 
any macrolide for use in infants aged 
< 6 months, the CDC recommends 
that azithromycin be used for the 
treatment of young infants with 
pertussis and also for the prevention 
of pertussis in young infants who 
are exposed to pertussis.17,34 The 
risk of complications from antibi-
otic treatment in this age group is 
felt to be outweighed by the risks 
of severe, life-threatening complica-
tions.17 Azithromycin rather than 
erythromycin is recommended for 
young infants because erythromycin 
is a potential precipitating factor in 
infantile hypertrophic pyloric ste-
nosis (IHPS). It is felt that IHPS is 
less likely to occur after azithromy-
cin administration, although it still 
remains a possibility.13,34 

Public Health 
Implications

In the evaluation of individu-
als with the suspected diagnosis of 
pertussis, it is important to screen 
household members and close con-
tacts who would be at risk for severe 
infection or those who would serve 
as high-risk vectors for disease. These 
include young infants, children, 
pregnant women, or those with 
substantial exposure to infants/chil-
dren.13 If the individual under evalu-
ation does have exposure to such 
high-risk contacts, it may be appro-
priate to lower the clinical threshold 
for empiric treatment and postexpo-
sure evaluation of exposed contacts. 
As an example, a preschool teacher 
with an undifferentiated cough may 
warrant treatment even if the diag-
nosis of pertussis is not confirmed.

The CDC recommends adminis-
tration of postexposure prophylaxis 
to all close contacts of infected indi-
viduals. Prophylaxis is attempted as 
an effort to prevent transmission 

and minimize the burden of disease. 
Prophylactic treatment should be 
given within 21 days of onset of 
cough in the index patient, regard-
less of the age and vaccination status 
of the exposed individual.6 The rec-
ommended antimicrobial agents and 
doses are the same for treatment and 
chemoprophylaxis. If 21 days have 
elapsed since onset of cough in the 
index case, chemoprophylaxis has 
limited value but should be consid-
ered for households with high-risk 
contacts.13 Furthermore, household 
members with symptoms such as 
cough should be treated as if they 
have pertussis, even if more than 21 
days have passed in the index case.17

Individuals who are symptomatic 
or who have confirmed pertussis 
should be excluded from activities 
that could further transmit the dis-
ease (such as school or work) until 
they complete the 5 days of appro-
priate antibiotic treatment.13 

Immunizations
Vaccination of susceptible persons 

is the most important preventive 
strategy against pertussis. The vac-
cines used in the United States are 
acellular vaccines against pertus-
sis combined with diphtheria and 
tetanus toxoids.13 DTaP is used for 
pediatric populations and Tdap is 
formulated for use in adolescents and 
adults.13

The recommended vaccination 
schedule for children is a four-dose 
primary series of DTaP, administered 
at 2, 4, 6, and 15-18 months of age. 
A fifth booster dose is given between 
ages 4 to 6 years. 6,17 Neither disease 
nor vaccination provides complete or 
lifelong immunity against disease or 
reinfection.3 Immunity wanes 5–10 
years after the last pertussis vaccine 
dose. Older children, adolescents, 
and adults can become susceptible 
to pertussis after a complete course 
of vaccination during childhood. 
Since 2005, increased vaccination 
coverage post-childhood has started 
to become available through the use 
of Tdap vaccination for individuals 
ages 11 to 64 years. Tdap vaccines 
were formulated for use in older 
individuals by reducing the amounts 
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of diphtheria toxoid and some of the 
pertussis antigens.13

In adults requiring tetanus vac-
cination for wound management, a 
single dose of Tdap is recommended 
to replace the Td booster.3 Health 
care workers and those with infant 
contact are recommended to receive 
the vaccination on an accelerated 
schedule, and they should receive 
Tdap once 2 years have passed since 
the last receipt of Td.3,13,37

Conclusion
The greatest medico-legal pitfall 

surrounding pertussis is an inappro-
priately low level of suspicion for the 
disease. The presenting symptoms 
for pertussis can be very nonspecific, 
but there is high potential for sig-
nificant morbidity and mortality in 
at-risk age groups. Providers must 
screen for alarm symptoms or social 
history that would increase suspicion 
for infection by B. pertussis, even 
with a benign-appearing complaint 
such as an isolated cough. Risk strati-
fication based on age, history, and 
physical exam will help dictate appro-
priate treatment and disposition. It is 
important to remember that young 
infants affected by pertussis may look 
well during the initial stages of the 
disease, but may rapidly progress to 
serious life-threatening complica-
tions such as pneumonia, pulmonary 
hypertension, and respiratory failure. 
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CME Questions

29. Once infants receive their first DTaP vac-
cination against pertussis at 2 months of 
age, they are no longer at risk for serious 
infections by B. pertussis.
A. True
B. False

30. The transmission of B. pertussis occurs by:
A. fomites.
B. blood.
C. respiratory droplets. 
D. transplacental exchange.

31. The physical exam of a child with an 
uncomplicated pertussis infection will 
include:
A. high fever.
B. tachypnea.
C. well appearance between coughing 

fits. 
D. rales and crackles.
E. macular papular rash.

32. During what stage of the disease are 
individuals infected by B. pertussis most 
infectious?
A. Convalescent stage, when cough 

symptoms start to resolve
B. Incubation stage, prior to onset of 

any symptoms
C. Catarrhal stage, when patient demon-

strate non-specific symptoms of upper 
respiratory infection 

D. Patients are equally infectious during 
all stages of pertussis infection

33. Young infants infected by B. pertussis 
may be brought for medical attention for 
which of the following complaints?
A. Cyanosis
B. Apnea
C. Cough
D. Gasping
E. All of the above 

34. A child with a clinical exam consistent 
with bronchiolitis cannot also have infec-
tion by B. pertussis.
A. True
B. False 

35. Young infants treated with macrolide anti-
biotics require future monitoring for what 
complication?
A. Kernicterus
B. Hypertrophic pyloric stenosis 
C. Encephalopathy
D. Renal insufficiency

36. What is one of the most frequent com-
plications of B. pertussis infection, which 
should prompt admission to the hospital?
A. Conjunctival hemorrhage 
B. Pneumonia 
C. Subcutaneous emphysema
D. Subdural hemorrhage

37. All cases of complicated and severe 
pertussis will demonstrate an absolute 
increase in lymphocyte count.
A. True
B. False

38.  Which of the following statements  
is true?
A. Bacterial culture for B. pertussis is 

extremely specific, but is only posi-
tive after three weeks of symptomatic 
infection. 

B. PCR testing is the gold standard for 
diagnosis of pertussis.

C. Bacterial culture for B. pertussis is 
extremely specific, but is most useful 
early during the course of infection. 
Culture is not as sensitive as PCR 
testing.

D. Serologic testing for B. pertussis is 
quickly replacing culture as the best 
method to confirm a diagnosis of 
infection.

39. What is the best antibiotic regimen to use 
for treatment of a 1-month-old infected 
with B. pertussis?
A. Azithromycin daily for 5 days 
B. Erythromycin four times a day for 14 

days
C. Clarithromycin two times a day for 7 

days
D. TMP-SMZ twice a day for 14 days

40. What is the best sample collection site 
when testing with culture or PCR for  
B. pertussis?
A. Sublingual
B. Expectorated sputum
C. Posterior nasopharynx 
D. Throat
E. Anterior nares
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5. Psychiatry
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7. Rheumatology

8. Allergy and immunology
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A B C

Primary Care Reports

9. Oncology

   10. Pulmonology
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18.  Are the articles in PCR written about issues of
importance and concern to you?

11.  What other topics would you like to see discussed in PCR?

12.  What type of information not currently provided in
Primary Care Reports would you like to see added?

A. excellent B. good C. fair D. poor

13. quality

14. article selections

15. timeliness

16. quality of commentary
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A B C D

Please rate your level of satisfaction with the items listed.

17. overall value A B C D
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A B C3. Neurology
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In future issues of Primary Care Reports, would you like to see
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activity for credits, how many hours do you
spend in the activity each year?

19.  Please describe your work place.

A. private practice

B. hospital

C. government institution

D. research

E. other



23.  List the top three challenges you face in your job today?

21. To what other publications or information sources about primary care do you subscribe?
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