
Pertussis



Pertussis is an acute respiratory tract infection that was well described initially in the 1500s

it is preferable to whooping cough because most infected individuals do not “whoop.”

Etiology
Bordetella pertussis is the sole cause of epidemic pertussis and the usual cause of 
sporadic pertussis.



Pertussis is extremely contagious, with attack rates as high as 100% in susceptible 
individuals exposed to aerosol droplets at close range. B. pertussis does not survive for 
prolonged periods in the environment. Chronic carriage by humans is not documented.  
When carefully sought, a symptomatic source case can be found for most patients.

Epidemiology

Neither natural disease nor vaccination provides complete or lifelong immunity against 
pertussis re-infection or disease. Protection against typical disease begins to wane 3-5 yr 
after vaccination and is unmeasurable after 12 yr

mothers provide little if any passive protection to young infants. Coughing adolescents and 
adults (usually not recognized as having pertussis) are the major reservoir for B. pertussis 
and are the usual sources of infection for infants and children.



Pathogenesis
Bordetella organisms are tiny, fastidious, gram-negative coccobacilli that colonize only 
ciliated epithelium. The exact mechanism of disease symptomatology remains unknown

 Only B. pertussis expresses pertussis toxin (PT), the major virulence protein. PT has 
numerous proven biologic activities (e.g., histamine sensitivity, insulin secretion, leukocyte 
dysfunction), some of which may account for systemic manifestations of disease

PT causes lymphocytosis immediately in experimental animals by rerouting lymphocytes to 
remain in the circulating blood pool. PT appears to have a central but not a singular role in 
pathogenesis.
Tracheal cytotoxin, adenylate cyclase, and PT appear to inhibit clearance of organisms. 
Tracheal cytotoxin, dermonecrotic factor, and adenylate cyclase are postulated to be 
predominantly responsible for the local epithelial damage that produces respiratory 
symptoms and facilitates absorption of PT.



Clinical Manifestations
Classically, pertussis is a prolonged disease, divided into catarrhal, paroxysmal, and 
convalescent stages.

The catarrhal stage (1-2 wk) begins insidiously after an incubation period ranging from 
3-12 days with nondistinctive symptoms of congestion and rhinorrhea variably 
accompanied by low-grade fever, sneezing, lacrimation, and conjunctival suffusion. As 
initial symptoms wane, coughing marks the onset of the paroxysmal stage .

paroxysmal stage (2-6 wk). The cough begins as a dry, intermittent, irritative hack and 
evolves into the  paroxysms that are the hallmark of pertussis. A well-appearing, playful 
toddler with insignificant provocation suddenly expresses an anxious aura and , chin and 
chest held forward, tongue protruding maximally, eyes bulging and watering, face purple, 
until coughing ceases and a loud whoop follows as inspired air traverses the still partially 
closed airway. Post-tussive emesis is common, and exhaustion is universal

As the paroxysmal stage fades into the convalescent stage (≥2 wk), the number, severity, 
and duration of episodes diminish.





Infants <3 mo of age do not display the classic stages. The catarrhal phase lasts 
only a few days or is unnoticed, and then, after the most insignificant startle from 
a draft, light, sound, sucking, or stretching, a well-appearing young infant begins 
to choke, gasp, gag, and flail the extremities, with face reddened. Cough may not 
be prominent, especially in the early phase. Whoop infrequently occurs in infants 
<3 mo of age who at the end of a paroxysm lack stature or muscular strength to 
create sudden negative intrathoracic pressure. Apnea and cyanosis can follow a 
coughing paroxysm, or apnea can occur without a cough. Apnea may be the only 
symptom

The paroxysmal and convalescent stages in young infants are lengthy. 
Paradoxically, in infants, cough and whooping may become louder and more 
classic in convalescence. Convalescence includes intermittent paroxysmal coughing 
throughout the 1st yr of life, including “exacerbations” with subsequent 
respiratory illnesses; these are not due to recurrent infection or reactivation of B. 
pertussis.







Diagnosis
Pertussis should be suspected in any individual who has pure or predominant complaint of 
cough, especially if the following features are absent: fever, malaise or myalgia, exanthem 
or enanthem, sore throat, hoarseness, tachypnea, wheezes, and rales. For sporadic cases, a 
clinical case definition of cough of ≥14 days’ duration with at least 1 associated symptom of 
paroxysms, whoop, or post-tussive vomiting . Pertussis should be suspected in older 
children whose cough illness is escalating at 7-10 days and whose coughing episodes are not 
continuous. Pertussis should be suspected in infants <3 mo of age with gagging, gasping, 
apnea, cyanosis, or an apparent life-threatening event (ALTE). Sudden infant death is 
occasionally caused by B. pertussis

Leukocytosis (15,000-100,000 cells/mm3) due to absolute lymphocytosis is characteristic in 
the catarrhal stage

 A severe course and death are correlated with extreme leukocytosis (median peak white 
blood cell count in fatal ,  18 * 109 cells/L,) and thrombocytosis

Mild hyperinsulinemia and reduced glycemic response to epinephrine have been 
demonstrated, although hypoglycemia is reported only occasionally



Chest radiographic findings are only mildly abnormal in the majority of hospitalized 
infants, showing perihilar infiltrate or edema (sometimes with a butterfly appearance) and 
variable atelectasis

Isolation of B. pertussis in culture remains the gold standard for diagnosis. The specimen is 
obtained with deep nasopharyngeal aspiration 

Direct fluorescent antibody (DFA) testing of potential isolates using specific antibody for B. 
pertussis and B. parapertussis maximizes recovery rates. Direct testing of nasopharyngeal 
secretions by DFA is a rapid test but is reliable only in laboratories with continuous 
experience
Polymerase chain reaction (PCR) analysis to test nasopharyngeal wash specimens has a 
sensitivity similar to that of culture and averts difficulties of isolation, but a standardized 
validated test is not yet available universally

Tests for IgA and IgM pertussis antibody, or antibody to antigens other than PT, are not 
reliable methods for diagnosis of pertussis.



Treatment

 Infants <3 mo of age with suspected pertussis are always admitted to hospital, as are those 
between 3 and 6 mo of age unless witnessed paroxysms are not severe, and patients of any 
age if significant complications occur. Prematurely born young infants and children with 
underlying cardiac, pulmonary, muscular, or neurologic disorders have a high risk for 
severe, potentially fatal disease. 

Typical paroxysms that are not life threatening have the following features: duration 
<45 sec; red but not blue color change; tachycardia, bradycardia (not <60 beats/min in 
infants), or oxygen desaturation that spontaneously resolves at the end of the paroxysm; 
whooping ; self-expectorated mucus plug; and post-tussive exhaustion but not 
unresponsiveness



 AGE
GROUP

PRIMARY AGENTS *ALTERNATE AGENT

Azithromycin Erythromycin Clarithromy
cin TMP-SMZ

mo 1>

 Recommended agent.
 10 mg/kg/day in a
 single dose for 5 days
 (only limited safety
data available)

Not preferred
 Erythromycin is substantially
 associated with infantile
hypertrophic pyloric stenosis
 Use if azithromycin is
 unavailable; 40-50 mg/kg/day in
4 divided doses for 14 days

 Not
recommende
 d (safety
 data
unavailable)

 Contraindicated for
 infants aged <2 mo
(risk for kernicterus)

mo 1-5  mg/kg/day in a 10
single dose for 5 days

 mg/kg/day in 4 divided 40-50
doses for 14 days

mg/kg/da 15
 y in 2
 divided
 doses for 7
days

 Contraindicated at
age <2 mo
 For infants aged
 ≥2 mo: TMP
 8mg/kg/day plus SMZ
 40 mg/kg/day in 2
 divided doses for 14
days

 Infants aged
 ≥6 mo and
children

 mg/kg in a single 10
 dose on day 1
 (maximum 500 mg),
 then 5 mg/kg/day
 (maximum 250 mg) on
days 2-5

 mg/kg/day (maximum 40-50
 2 g/day) in 4 divided doses for
14 days

mg/kg/da 15
 y in 2
 divided
 doses
 (maximum
 1 g/day) for
7 days

 TMP 8 mg/kg/day plus
 SMZ 40 mg/kg/day in
 2 divided doses for 14
days



OTHER THERAPIES. 

A handful of small clinical trials and reports suggest a modest reduction of symptoms from 
the β2-adrenergic stimulant salbutamol (albuterol).No randomized, blinded clinical trial of 
sufficient size has been performed to evaluate the usefulness of corticosteroids in the 
management of pertussis; their clinical use is not warranted. Intravenous use of a human 
hyperimmune pertussis immunoglobulin derived from immunizing adults is under 
investigation. Standard immunoglobulin for intramuscular or intravenous use is not 
recommended for treatment of pertussis.
ISOLATION. 
Patients are placed in respiratory isolation for ≥5 days after initiation of erythromycin 
therapy. Children and staff with pertussis in child care facilities or schools should be 
excluded until erythromycin has been taken for 5 days



Complications

The principal complications of pertussis are apnea, secondary infections (such as otitis 
media and pneumonia), and physical sequelae of forceful coughing. 

Fever, tachypnea or respiratory distress between paroxysms, and absolute neutrophilia are 
clues to pneumonia. Expected pathogens include Staphylococcus aureus, Streptococcus 
pneumoniae, and bacteria of oropharyngeal flora. Increased intrathoracic and 
intra-abdominal pressure during coughing can result in conjunctival and scleral 
hemorrhages, petechiae on the upper body, epistaxis, hemorrhage in the central nervous 
system (CNS) and retina, pneumothorax and subcutaneous emphysema, and umbilical and 
inguinal hernias. Laceration of the lingual frenulum occurs occasionally

Seizures are usually a result of hypoxemia, but hyponatremia from excessive secretion of 
antidiuretic hormone during pneumonia can occur. The only neuropathology documented 
in humans is parenchymal hemorrhage and ischemic necrosis.


