TABLE 185-1 C linical Features of Pertussis, by Age Group and
Diagnostic Status
Percentage of Patients
Adolescents and Adults
Feature
Cough
Prolonged
Paroxysmal
Sleep-disturbing
Whoop
Posttussive vomiting

Laboratory
Confirmation
95–100
60–80
60–90
50–80
10–40
20–50

No Laboratory
Confirmation
95–100
60–80
50–90
50–80
5–30
5–30

Children
95–100
60–95
80–95
90–100
40–80
80–90

DIAGNOSIS
If the classic symptoms of pertussis are present, clinical diagnosis is
not difficult. However, particularly in older children and adults, it is
difficult to differentiate infections caused by B. pertussis and B. parapertussis from other respiratory tract infections on clinical grounds.
Therefore, laboratory confirmation should be attempted in all cases.
Lymphocytosis (an absolute lymphocyte count of >108–109/L) is common among young children, in whom it is unusual with other infections, but not among adolescents and adults. Culture of nasopharyngeal secretions remains the gold standard of diagnosis, although DNA
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COMPLICATIONS
Complications are frequently associated with pertussis and are
more common among infants than among older children or adults.
Subconjunctival hemorrhages, abdominal and inguinal hernias, pneumothoraces, and facial and truncal petechiae can result from increased
intrathoracic pressure generated by severe fits of coughing. Weight
loss can follow decreased caloric intake. In a series of more than 1100
children <2 years of age who were hospitalized with pertussis, 27.1%
had apnea, 9.4% had pneumonia, 2.6% had seizures, and 0.4% had
encephalopathy; 10 children (0.9%) died. Pneumonia is reported in
<5% of adolescents and adults and increases in frequency after 50
years of age. In contrast to the primary B. pertussis pneumonia that
develops in infants, pneumonia in adolescents and adults with pertussis is usually caused by a secondary infection with encapsulated
organisms such as Streptococcus pneumoniae or Haemophilus influenzae. Pneumothorax, severe weight loss, inguinal hernia, rib fracture,
carotid artery aneurysm, and cough syncope have all been reported in
adolescents and adults with pertussis.
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protrusion, and cyanosis. Paroxysms may be precipitated by noise,
eating, or physical contact. Between attacks, the patient’s appearance is
normal but increasing fatigue is evident. The frequency of paroxysmal
episodes varies widely, from several per hour to 5–10 per day. Episodes
are often worse at night and interfere with sleep. Weight loss is not
uncommon as a result of the illness’s interference with eating. Most
complications occur during the paroxysmal stage. Fever is uncommon
and suggests bacterial superinfection.
After 2–4 weeks, the coughing episodes become less frequent and
less severe—changes heralding the onset of the convalescent phase.
This phase can last 1–3 months and is characterized by gradual resolution of coughing episodes. For 6–12 months, intercurrent viral infections may be associated with a recrudescence of paroxysmal cough.
Not all individuals who develop pertussis have classic disease. The
clinical manifestations in adolescents and adults are more often atypical. In a German study of pertussis in adults, more than two-thirds
had paroxysmal cough and more than one-third had whoop. Adult illness in North America differs from this experience: the cough may be
severe and prolonged but is less frequently paroxysmal, and a whoop
is uncommon. Vomiting with cough is the best predictor of pertussis
as the cause of prolonged cough in adults. Other predictive features are
a cough at night, sweating episodes between paroxysms of coughing,
and exposure to other individuals with a prolonged coughing illness.

detection by PCR has replaced culture in many laboratories because 1023
of increased sensitivity and quicker results. Appropriate PCR methodology must include primers to differentiate among B. pertussis, B.
parapertussis, and B. holmesii. The best specimen is collected by nasopharyngeal aspiration, in which a fine flexible plastic catheter attached
to a 10-mL syringe is passed into the nasopharynx and withdrawn
while gentle suction is applied. Since B. pertussis is highly sensitive
to drying, secretions for culture should be inoculated without delay
onto appropriate medium (Bordet-Gengou or Regan-Lowe), or the
catheter should be flushed with a phosphate-buffered saline solution
for culture and/or PCR. An alternative to the aspirate is a Dacron or
rayon nasopharyngeal swab; again, inoculation of culture plates should
be immediate or an appropriate transport medium (e.g., Regan-Lowe
charcoal medium) should be used. Results of PCR can be available
within hours; cultures become positive by day 5 of incubation. B. pertussis and B. parapertussis can be differentiated by agglutination with
specific antisera or by direct immunofluorescence.
Nasopharyngeal cultures in untreated pertussis remain positive
for a mean of 3 weeks after the onset of illness; these cultures become
negative within 5 days of the institution of appropriate antimicrobial
therapy. The duration of a positive PCR in untreated pertussis or after
therapy is not known but exceeds that of positive cultures. Since much
of the period during which the organism can be recovered from the
nasopharynx falls into the catarrhal phase, when the etiology of the
infection is not suspected, there is only a small window of opportunity for culture-proven diagnosis. Cultures from infants and young
children are more frequently positive than those from older children
and adults; this difference may reflect earlier presentation of the former age group for medical care. Direct fluorescent antibody tests of
nasopharyngeal secretions for direct diagnosis may still be available in
some laboratories but should not be used because of poor sensitivity
and specificity. Pseudo-outbreaks of pertussis have been reported as
a result of false-positive PCR results. Greater standardization of PCR
methodology can alleviate this problem.
As a result of the difficulties with laboratory diagnosis of pertussis
in adolescents, adults, and patients who have been symptomatic for
>4 weeks, increasing attention is being given to serologic diagnosis.
Enzyme immunoassays detecting IgA and IgG antibodies to pertussis
toxin, filamentous hemagglutinin, pertactin, and fimbriae have been
developed and assessed for reproducibility. Two- or fourfold increases
in antibody titer are suggestive of pertussis, although cross-reactivity
of some antigens (such as filamentous hemagglutinin and pertactin)
among Bordetella species makes it difficult to depend diagnostically
on seroconversion involving a single type of antibody. Late presentation for medical care and prior immunization also complicate
serologic diagnosis because the first sample obtained may in fact be
a convalescent-phase specimen. Criteria for serologic diagnosis based
on comparison of results for a single serum specimen with established
population values are gaining acceptance, and serologic measurement
of antibody to pertussis toxin is becoming more widely standardized
and available for diagnostic purposes, particularly in outbreak settings
and for surveillance.
DIFFERENTIAL DIAGNOSIS
A child presenting with paroxysmal cough, posttussive vomiting,
and whoop is likely to have an infection caused by B. pertussis or B.
parapertussis; lymphocytosis increases the likelihood of a B. pertussis
etiology. Viruses such as respiratory syncytial virus and adenovirus
have been isolated from patients with clinical pertussis but probably
represent co-infection.
In adolescents and adults, who often do not have paroxysmal cough
or whoop, the differential diagnosis of a prolonged coughing illness is
more extensive. Pertussis should be suspected when any patient has a
cough that does not improve within 14 days, a paroxysmal cough of any
duration, a cough followed by vomiting (adolescents and adults), or any
respiratory symptoms after contact with a laboratory-confirmed case
of pertussis. Other etiologies to consider include infections caused by
Mycoplasma pneumoniae, Chlamydia pneumoniae, adenovirus, influenza virus, and other respiratory viruses. Use of angiotensin-converting

2/9/15 6:19 PM

