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I nfection with Bordetella pertussis, the
cause of whooping cough, is common in

the adult and adolescent population because
immunity from prior illness or childhood vac-
cination is not lifelong. As many as 800,000
to 3.3 million cases of pertussis may occur
annually in the United States. Because per-
tussis causes cough for prolonged periods of
time, and the organism spreads readily from
person to person, adults may spread it unwit-
tingly to vulnerable infants or others who are
either unprotected or not fully protected by
acellular pertussis vaccine.

Health care environments have been
the setting for a number of pertussis out-
breaks. Health care workers are at risk for
occupational infections with pertussis and at
risk for inadvertently transmitting pertussis
to vulnerable patients, particularly the very
young. An acellular pertussis vaccine (Tdap)
was approved in 2005 by the US Food and
Drug Administration for adults and adoles-
cents, and recommendations from the US
Centers for Disease Control and Prevention’s
Advisory Committee on Immunization Prac-
tices (ACIP) call for its administration to the
general population and, as soon as feasible, to
health care personnel who work in hospitals
or ambulatory care settings and have direct
patient contact.

The American College of Oc-
cupational and Environmental Medicine
(ACOEM) continues its support of that
recommendation. The College’s position is
based on current knowledge of the epidemi-
ology of pertussis, its transmission charac-
teristics, documented risk in patient care set-
tings, and efficacy of the Tdap vaccine.

EPIDEMIOLOGY OF PERTUSSIS
The number of reported pertussis

cases has generally risen in recent years. A
low of 1010 cases was reported in 1976, com-
pared with 27,550 cases in 2010. Age group
distribution also has changed, with adoles-
cents and adults comprising an increasing
proportion of the total. The rise in reported
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illness is likely due to the increased use of di-
agnostic testing to detect pertussis in adults
and may also reflect an increased disease fre-
quency.

However, reported cases represent
only the tip of the iceberg. A trial of acel-
lular pertussis vaccine evaluated the inci-
dence of pertussis in a control population
by testing for B. pertussis infection when-
ever prolonged cough occurred. Incidence
of infection ranged from 370 to 450 cases
per 100,000 person years. Extrapolating that
rate to the total US population suggests that
there are nearly 1 million pertussis cases per
year among those aged 15 to 65 years in the
United States.1 A number of other studies
have yielded similar results, with estimates
ranging from 800,000 to 3.3 million cases
per year in the United States.2

Estimates vary regarding how fre-
quently pertussis is the causal agent when
a person suffers prolonged cough. Among
studies done when no known pertussis out-
break was occurring, an estimated 12% to
50% of chronic cough illnesses were asso-
ciated with pertussis infection. When only
the most specific diagnostic criteria were
used in nonoutbreak settings, a median 13%
of chronic cough illnesses were due to
pertussis.2

CLINICAL CHARACTERISTICS
AND DISEASE TRANSMISSION

Pertussis is often unrecognized among
adolescents and adults and is highly conta-
gious for several weeks, with 80% of suscep-
tible household contacts becoming infected.
This large case reservoir represents a sub-
stantial threat to those unprotected or incom-
pletely protected by vaccine with infants less
than 6 months of age being the most vul-
nerable population. From 2004 to 2011, a
total of 159 deaths from pertussis were re-
ported in the US, and children younger than
3 months of age accounted for 141 (89%) of
those deaths.3 Similar to the experience with
transmission of the common cold, pertussis
is most contagious during its early catarrhal
stage, when infected persons experience only
rhinorrhea, sneezing, low-grade fever, and
mild occasional cough. It is not until the
paroxysmal stage, characterized by cough-
ing fits and prolonged inspiratory phase, that

pertussis is likely to be clinically suspected
and diagnosed. Nearly 80% of adults with
confirmed pertussis have an illness involv-
ing a cough of at least 3 weeks’ duration,
and 27% have cough lasting longer than 90
days.4

THE HEALTH CARE SETTING
In health care settings, where despite

recommendations to the contrary, health care
workers frequently remain on the job with
respiratory symptoms, the threat of trans-
mission from symptomatic, but undiagnosed,
health care workers to vulnerable patients is
very real. A number of pertussis outbreaks
have occurred in hospitals, resulting in trans-
mission to health care workers, vulnerable in-
fants, and other patients.5,6 Those outbreaks
also have resulted in labor intensive con-
tact tracing and administration of prophylac-
tic antibiotics to large numbers of exposed
individuals.

ADULT ACELLULAR PERTUSSIS
VACCINE (TDAP)

In 2005, the Food and Drug Ad-
ministration approved two acellular pertus-
sis vaccines. The vaccines (referred to as
Tdap) contain pertussis antigens in a reduced
quantity compared to the pediatric formu-
lation, but amounts of tetanus and diphthe-
ria toxoids that are similar to those in the
tetanus/diphtheria booster vaccines currently
in use in the adult population. Vaccine effi-
cacy for pertussis ranges from 66% to 92%,
and the side-effect profile does not differ
significantly from the tetanus and diphthe-
ria booster vaccine.1,7,8 Most common side
effects are pain, redness, or swelling at the
injection site. Other reported symptoms in-
clude headache, fatigue, and gastrointestinal
symptoms. Serious adverse events have not
been attributed to Tdap, and its safety has
been established among adults and adoles-
cents by several trials.9–13

The ACIP recommends adminis-
tration of Tdap to the general population
and especially to pregnant women.14,15

In addition, ACIP recommends that the
vaccine be given as soon as feasible to health
care workers employed in hospitals and
ambulatory settings who have direct patient
contact. Targeted groups include—but are
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not limited to—physicians, other primary
care providers, nurses, aides, respiratory
therapists, radiology technicians, students
(medical, nursing, and other), dentists, social
workers, chaplains, volunteers, and dietary
and clerical workers. The recommendation
for administration in health care settings
is based on heightened transmission risk
in health care settings, the need to protect
vulnerable patients, particularly infants,
from pertussis, and the desire to minimize
transmission risk to health care workers. The
recommendation assigns the highest priority
to health care workers who have contact
with infants younger than 12 months and
encourages health care institutions to utilize
methods shown to maximize vaccination
rates, namely education about the benefits of
vaccination, convenient access, and the pro-
vision of Tdap to health care workers at no
charge.

A recent study demonstrated that Tdap
vaccination of health care workers does not
obviate the need for postexposure antibiotic
prophylaxis.16 Based on 86 Tdap-vaccinated
subjects who were exposed to pertussis over
a 30-month period, 98% of those who re-
ceived antibiotic prophylaxis did not develop
pertussis. Among those who received no an-
tibiotic prophylaxis, 86% did not contract ill-
ness. However, it should be noted that of the
seven subjects who met criteria for pertus-
sis infection (positive nasopharyngeal culture
or polymerase chain reaction, twofold rise in
IgG titers, or single IgG titer 94 or greater),
none developed a cough illness. Based on the
study outcome, ACIP recommends antibi-
otic postexposure prophylaxis for exposed
health care workers likely to secondarily ex-
pose high-risk patients (eg, neonates, preg-
nant women). Health care workers without
high-risk patient contact are recommended to
receive either antibiotic prophylaxis or daily
symptom monitoring for 21 days, with antibi-
otic treatment only if symptoms of pertussis
develop.17

ACOEM POSITION
As the largest professional organiza-

tion concerned with the prevention and man-
agement of occupational exposures, injuries,
and illnesses, ACOEM endorses the ACIP
recommendation that Tdap be administered
as soon as feasible to health care workers with
direct patient contact as a vital step to protect
both health care workers and patients. While
initial costs to administer Tdap to large num-
bers of health care workers are high, annual
expenses to administer vaccine will also de-
crease after the first year. Although licensed
for a single dose, it is anticipated that for con-
tinued protection from pertussis, additional
doses will be required periodically, possibly
up to every 10 years. With wider vaccination
coverage, the general population will gradu-

ally contain a larger proportion of vaccinated
individuals.

Occupational medicine physicians in
hospital settings bring vital experience in
the management of vaccine campaigns to
this important public health issue. It is ex-
pected that initial Tdap administration will
be most successfully accomplished by us-
ing techniques already shown to be suc-
cessful in influenza vaccination campaigns,
and many occupational medicine physicians
may choose to fold Tdap administration into
those campaigns. Some may favor a tiered
approach, vaccinating first those with direct
infant contact. In many hospitals, occupa-
tional medicine physicians, in cooperation
with colleagues in infection control, will need
to present the case to hospital administra-
tors that expenditures for Tdap administra-
tion are justified by patient safety and health
care worker protection.

When pertussis exposures occur
among vaccinated staff, medical center-based
occupational medicine physicians need to
identify which exposed personnel might have
contact with high-risk patients, such as hos-
pitalized neonates and pregnant women, en-
suring that those exposed personnel receive
antibiotic prophylaxis. Health care work-
ers without high-risk patient contact may
receive antibiotic prophylaxis or undergo
symptom monitoring for 21 days. Strate-
gies for such monitoring range from daily
clinic visits to the establishment of a symp-
tom and body temperature log, with in-
structions for exposed personnel to contact
the Occupational Medicine Department if
symptoms or elevated temperature occurs.
Symptom-monitoring programs rely on ef-
fective methods of educating exposed per-
sonnel regarding symptoms of early per-
tussis, which do not differ from those of
commonly circulating upper respiratory tract
infections.

Based on 2011 data, Tdap vaccination
coverage among health care workers is
37%.18 Pertussis is a disease that kills
otherwise-healthy infants in the United
States. Until its epidemiology is funda-
mentally altered by eliminating the large
reservoir of adult and adolescent cases,
infants will continue to die from it. Because
the most vulnerable of the very young are
often treated in hospitals, administration of
Tdap vaccine as soon as feasible to health
care workers will reduce the likelihood of
devastating outcomes among such patients. It
will also provide vital protection to millions
of US health care workers at enhanced
exposure risk from pertussis. ACOEM fully
supports pertussis vaccination of health care
workers with direct patient contact and urges
physicians in its membership who oversee
occupational health programs in medical
centers to assign high priority to vaccinating
health care workers as soon as feasible.
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