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HAEMOPHILUS INFLUENZAETYPE B DISEASE

Burden of Suffering

The incidence of invasive H. influenzae type b (Hib) disease (e.g., menin-
gitis, epiglottitis, septic arthritis) has decreased dramatically in recent
years, most likely due to the immunization of infants and young children
with effective vaccines, with 1,174 cases reported in 1994.1 The incidence
of invasive Hib disease among children less than 5 years of age decreased
from 41/100,000 in 1987 to fewer than 2/100,000 in 1994.2 Most cases
occur during infancy,3,4 but many children remain susceptible to infection
until age 4–5 years. Young children are at especially increased risk if they
are exposed to infected persons at home or in day care.3,5–7 Most sec-
ondary cases of Hib disease in household contacts occur within 1–2 weeks
of the primary case.5

Efficacy of Prophylaxis

Rifampin prophylaxis can reduce the risk of secondary infection in per-
sons exposed to Hib. A randomized controlled clinical trial and an un-
controlled trial have shown that a 4-day antibiotic regimen can reduce
both the rate of asymptomatic carriage of Hib and the incidence of sec-
ondary infection in household and day care contacts of infected per-
s o n s .8 , 9 Postexposure prophylaxis for Hib may prove unnecessary
eventually, given widespread childhood immunization with the Hib conju-
gate vaccine (see Chapter 65). In addition to protecting the vaccinated
child against Hib infection, conjugate vaccine appears to decrease Hib
pharyngeal colonization,10,11 which would also reduce Hib transmission to
unvaccinated children.

RECOMMENDATION

Postexposure prophylaxis should be provided to selected persons with ex -
posure or possible exposure to Haemophilus influenzae type b, hepatitis
A, hepatitis B, meningococcal, rabies, or tetanus pathogens (see Clinical In -
tervention). See Chap-ter 66 for recommendations on postexposure pro-
phylaxis against influenza A.
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HEPATITIS A AND B

Burden of Suffering

Epidemics caused by hepatitis A virus (HAV) remain a major public health
problem, with 26,796 cases reported in 1994 in the U.S.1 HAV is transmitted
through the fecal-oral route, and the most frequent source of infection is
household or sexual contact with a person who has hepatitis A. Day care cen-
ters have become an important source of epidemic HAV infection.1 2 In the
U.S. each year, hepatitis B virus (HBV) causes an estimated 200,000 to
300,000 acute infections and 4,000–5,000 deaths from chronic liver disease
and hepatocellular carcinoma.1 3 More than 1 million Americans have
chronic HBV infection. HBV may be transmitted by perinatal (see Chapter
24), percutaneous, sexual, or mucosal exposure.14

Efficacy of Prophylaxis

Since the 1940s, passive immunization with immune globulin (IG), admin-
istered within 2 weeks of exposure, has been shown to be an effective means
of preventing or markedly attenuating clinical hepatitis A in persons ex-
posed to HAV.15 Studies in household contacts have shown that IG can re-
duce the incidence of clinical hepatitis A by 80–90%.16 The earlier that IG
is given after exposure the more likely it is that protection will result.16 Ad-
verse effects of IG include local symptoms and, less commonly, systemic
symptoms such as headache, chills, and nausea.12 Serious adverse effects
with IG have been rare.13 There is no evidence of transmission of HBV,
human immunodeficiency virus, or other viruses in the U.S. by IG prepared
for intramuscular injection.13 Hepatitis C transmission has been reported
with intravenous administration of an immune globulin product.16a

Immunogenic inactivated hepatitis A vaccines, recently licensed in the
U.S., have been shown to be highly protective against hepatitis A (see
Chapters 65 and 66).17,18 Because an adequate immune response does not
develop for 1–2 weeks after vaccine administration,17,19–22 the vaccine
alone is likely to be inadequate for postexposure prophylaxis. Vaccine may
be given simultaneously with IG for individuals with both immediate and
continued risk of hepatitis A. Although studies have reported lower mean
antibody titers when the vaccine is administered concomitantly with IG,
vaccine seroconversion rates appear to be adequate.20,23,24

Administration of hepatitis B immune globulin (HBIG) promptly after
exposure and 1 month later has a combined efficacy of about 75% in pro-
tecting susceptible persons with perinatal, percutaneous, sexual, or mu-
cosal exposure to HBV.25–28 Hepatitis B vaccine is highly immunogenic
and efficacious and can be used to provide both preexposure and postex-
posure protection (see Chapters 24, 65, and 66).2 9 Two recombinant DNA
h e patitis B vaccines are currently licensed in the U.S. and, in recom-
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mended dosages, provide similar seroconversion rates. Combined active-
passive immunization has the advantage of providing both immediate and
long-term protection.30 For infants born to mothers who are infected with
HBV, the combination of HBIG given at birth and hepatitis B vaccine
given at birth and ages 1 and 6 months is 85–90% effective in preventing
perinatal HBV transmission (see Chapter 24).31–34 Regimens involving a
vaccine series alone have shown 70–85% efficacy in preventing perinatal
transmission (see Chapters 24 and 65).

MENINGOCOCCAL INFECTION

Burden of Suffering

Infection with Neisseria meningitidis serotypes A, B, C, X, Y, Z, 29-E, and
W-135 can lead to meningitis and fulminant septicemia. Meningococcal in-
fections occur sporadically, with 2,886 cases reported in the U.S. in 1994.1

The estimated incidence during 1989–1991 in the U.S. was 1/100,000 per-
sons annually.35 The potential exists for epidemic meningococcal disease.

Efficacy of Prophylaxis

Both chemoprophylaxis and vaccination are available for postexposure
prophylaxis against meningococcal infection, although vaccines are not
routinely recommended for postexposure prophylaxis. Rifampin prophy-
laxis in contacts of patients with meningococcal infection can reduce the
rate of meningococcal colonization, thereby reducing the risk of sec-
ondary infection.36–38 Rifampin dosage schedules effective in eliminating
meningococci in adults have included 600 mg taken once daily for 4 days
or twice daily for 2 days.36–40 One study has shown that a single intramus-
cular dose of ceftriaxone is at least as effective as oral rifampin in eliminat-
ing pharyngeal carriage in family contacts;39 its efficacy has only been
confirmed for serogroup A strains.

Due to the relatively long interval (as long as 14–30 days) that can occur
between primary and secondary cases,4 1 , 4 2 meningococcal vaccines also may
be efficacious for postexposure prophylaxis against serogroups contained in
the vaccine.4 3 A quadrivalent vaccine effective against meningococcal
serogroups A, C, Y, and W-1 3 5 ,1 2 , 4 4 is available in the U.S. and has been ef-
fective in interrupting epidemic disease in other developed countries.4 5 , 4 6

The serogroup A component is immunogenic in children ≥3 months of age,4 7

but children less than 2 years of age do not always respond to the vaccine’s
other components. The current vaccine does not provide adequate long-term
protection. A satisfactory vaccine to prevent group B meningococcal disease
has yet to be developed. One vaccine against group B meningococcus was es-
timated to be 74% effective in children aged 4–6 years but was not proven ef-
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fective in younger children.4 8 Conjugate meningococcal vaccines, which may
be more immunogenic, are currently being evaluated.4 9 , 5 0 The serogroup
specificity of currently available meningococcal vaccines requires that the in-
fecting organism be properly characterized.

RABIES

Burden of Suffering

In the absence of adequate prophylaxis, persons infected with rabies al-
most always die from rabies encephalitis.51 Human rabies is an uncommon
disease in the U.S., with only 33 cases diagnosed from 1977 to 1994, 15 of
which were associated with exposure to dogs outside the country or at the
U.S.-Mexican border.52 Bat-associated rabies virus has been associated with
at least 10 cases.52 Wild animals now constitute the largest source of
human infection acquired in the U.S. A recent outbreak among raccoons
in the northeastern states has been responsible for a large increase in the
incidence of animal rabies, although no human transmission has been re-
ported.53 In the U.S., squirrels, chipmunks, and other rodents have not
been implicated in any human cases.51 More than 18,000 persons receive
postexposure prophylaxis yearly for rabies.54 Another 10,000 persons at in-
creased risk receive preexposure prophylaxis.

Efficacy of Prophylaxis

Currently recommended postexposure prophylaxis consists of wound
cleansing, human rabies immune globulin (HRIG) administered at the
site of the bite and into the gluteal muscle, and a vaccination series ad-
ministered into the deltoid muscle. Two vaccine preparations, human
diploid cell vaccine (HDCV) and rabies vaccine, adsorbed (RVA) are avail-
able in the U.S. No vaccine failure has been reported in the U.S. in anyone
who received postexposure prophylaxis using the current regimen.55 Field
experience has shown that this regimen provides adequate virus-neutraliz-
ing antibody titers.56–59 Studies from developing countries have reported
adequate antibody titers and clinical efficacy with varied dosages, sched-
ules, and routes of administration of potent rabies vaccines (HDCV and
others).55,60–62b Deviations from current recommendations, including
gluteal HDCV administration, inadequate wound cleansing, and incorrect
use of HRIG, may have been responsible for 13 rabies cases that occurred
after administration of postexposure prophylaxis in other countries.63–66

Two cohort studies have shown that gluteal, as opposed to deltoid, admin-
istration of HDCV results in lower antibody titers.67,68 Reported adverse ef-
fects of HDCV include systemic allergic reactions6 9 and, rarely,
Guillain-Barré-like illnesses.70–72
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Preexposure rabies vaccination is recommended for persons at high
risk of rabies exposure. A three-dose series of HDCV (1.0 mL intramuscu-
larly [IM] or 0.1 mL intradermally) or RVA (1.0 mL IM), given in the del-
toid region on days 0, 7, and 21 or 28, provides an antibody response in
virtually all individuals, lasting at least 2 years.73–76 Recent studies have re-
ported a continuous decline in antibody levels over time.77,78 A two-dose
booster is therefore recommended after an exposure. One rabies case has
been reported following preexposure rabies vaccination;79 this patient did
not receive the recommended two-dose booster following exposure. Im-
mune complex hypersensitivity develops in 6% of persons given a HDCV
booster dose after the initial series.69,80,81 A recent randomized clinical
trial reports that purified HDCV used for boosters causes fewer severe and
urticarial reactions.82

TETANUS

Burden of Suffering

Largely as a result of childhood immunization, tetanus has become uncom-
mon in the U.S., with only 51 cases reported in 1994.1 Tetanus remains a se-
rious disease with 24% of recent cases resulting in death. Reports may
underrepresent tetanus mortality by as much as 60%.8 3 Most persons with
tetanus had not received a primary immunization series.8 4 Seventy-eight per-
cent of cases followed an acute injury, half of which were puncture wounds.
At least half of cases of tetanus and deaths from tetanus occur in persons
over the age of 60.1 , 8 4 In the third National Health and Nutrition Examina-
tion Survey (NHANES III), the prevalence of immunity to tetanus declined
with increasing age beginning at age 40.8 5 More than 80% of persons aged
6–39 years, but only 28% of persons 70 years and older, had protective anti-
body levels.

Efficacy of Prophylaxis

The use of equine tetanus immune globulin (TIG) resulted in a dramatic
decline in the incidence of clinical tetanus during World War I.86,87 Nu-
merous animal trials88,89 and an uncontrolled experiment involving two
humans90 established the protective serum antitoxin level at 0.01 unit/mL,
although there have been several case reports of clinical tetanus despite
higher serum antitoxin levels.91–93 In unimmunized individuals, the com-
bination of 250 units human TIG and 0.5 mL adsorbed tetanus toxoid pro-
vides a serum antitoxin level of 0.01 unit/mL immediately that lasts
beyond 4 weeks.94–98 Individuals who have completed a primary vaccina-
tion series (three doses and one booster) have serum antitoxin levels of
≥0.01 unit/mL for at least 20 years.99–101 Booster immunization results in
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a vigorous anamnestic response after periods as long as 20–30 years fol-
lowing a three-dose primary vaccination series;100,101 recent data suggest,
however, that some individuals who receive their first booster 17–20 years
after a primary vaccination series may not develop protective antitoxin lev-
els immediately.102 There is animal evidence to suggest that protection be-
gins before a rise in antitoxin is detected.103 Furthermore, tetanus is
unlikely in persons who have received a primary vaccination series at any
time.83,104 Serious adverse effects of tetanus toxoid are rare, although sev-
eral case reports and a case series have described allergic or Arthus-like re-
actions and peripheral neuropathy following frequent boosters.105,106

Recommendations of Other Groups

The Advisory Committee on Immunization Practices,13,54,55,74,107–109 the
American Academy of Pediatrics,12 and the American College of Physi-
cians110 have issued recommendations on postexposure prophylaxis for
Hib disease, hepatitis A and B, meningococcal infection, rabies, and
tetanus that are similar to those described below. The American College of
Obstetricians and Gynecologists has issued detailed guidelines on the use
of vaccines during pregnancy.111

CLINICAL INTERVENTION

Postexposure prophylaxis is recommended for selected persons with ex -
posure or possible exposure to H. influenzaetype b, hepatitis A, hepatitis
B, meningococcal, rabies, or tetanus pathogens (“A” recommendation).
Details are given below.

H. influenzae Type b Disease.Oral rifampin prophylaxis should be pre-
scribed promptly for patients with Hib disease and for all their household
contacts regardless of age, if at least one of the contacts is a child less than
4 years of age who has not been fully vaccinated with a licensed Hib con-
jugate vaccine. Experts define a household contact as a person residing
with the index patient or a nonresident who spent 4 hours or more with the
index patient for at least 5 of the 7 days preceding the day of hospital ad -
mission of the index patient.12 The dosage of rifampin for children and
adults is 20 mg/kg (maximum 600 mg) as a single daily dose for 4 days.
The dose for infants younger than 1 month of age has not been estab-
lished, but experts recommend reducing the dose to 10 mg/kg/day.12

Published guidelines also recommend postexposure prophylaxis for all
day care attendees and staff, regardless of vaccination status, when 2 or
more cases have occurred within 60 days and unvaccinated or incompletely
vaccinated children attend.12 When a single case has occurred in a day care
center, rifampin prophylaxis should be given to all attendees and staff
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only if unvaccinated or incompletely vaccinated children less than 2 years
of age are present in the center for at least 25 hours per week.12 Day care
contacts of children with Hib disease should receive rifampin prophylaxis
using the same regimen as for household contacts. All children who are
less than 5 years of age and who are unvaccinated or incompletely vacci-
nated should be brought up to date by administration of the recom-
mended doses of a licensed Hib conjugate vaccine (see Chapter 65).

Hepatitis A. Immune globulin should be administered at a dose of 0.02
mL/kg IM as soon as possible within 2 weeks of exposure to sexual and
close household contacts of persons with hepatitis A, staff and children at
day care centers where a hepatitis A case is recognized, staff and patients
at custodial institutions where HAV transmission is documented, and food
handlers at food service establishments where a food handler is diagnosed
with hepatitis A. Detailed published protocols are available.12,13,110 He-
patitis A vaccine is recommended for persons ≥2 years of age who are at
high risk for infection (see Chapters 65 and 66).

Hepatitis B. The use of HBIG and hepatitis B vaccine is recommended to
prevent HBV infection in the following circumstances: birth of an infant
to a hepatitis B surface antigen (HBsAg)-positive mother (see Chapter 24),
percutaneous or permucosal exposure to HBsAg-positive blood, sexual ex -
posure to an HBsAg-positive person, and household exposure of an infant
less than 1 year of age to a primary caregiver who has acute HBV infection.
For needlesticks and other percutaneous exposures, and for sexual expo -
sures, the precise protocol for postexposure prophylaxis against hepatitis
B depends on the nature of the exposure, the availability from the source
of exposure of blood for testing, the HBsAg status of the source, and the
hepatitis B vaccination and vaccine-response status of the exposed person.
Detailed guidelines are available.12,13 See Chapter 24 for detailed recom-
mendations on prenatal screening and perinatal postexposure prophylaxis
against HBV infection, and Chapters 65 and 66 for recommendations re-
garding routine use of hepatitis B vaccine in children and adults.

Meningococcal Infection.Oral rifampin prophylaxis is indicated for house-
hold or day care contacts of persons with meningococcal infection, as well
as for those with direct exposure to oral secretions (e.g., kissing) of an
index patient. The dose is 600 mg for adults, 10 mg/kg for children 1–12
years of age, and 5 mg/kg for infants 3 months to 1 year of age, given twice
daily for 2 days (for a total of four doses). Rifampin is contraindicated
during pregnancy. There is currently insufficient evidence to recommend
for or against the use of ceftriaxone for routine meningococcal prophy-
laxis (“C” recommendation). Ceftriaxone at a dose of 250 mg IM for
adults and 125 mg IM for children is efficacious for eliminating meningo-
coccal carriage of serogroup A strains of meningococcus. In outbreaks
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caused by serogroup A strains, the use of meningococcal vaccine is rec-
ommended in addition to antibiotic prophylaxis for all persons ≥3 months
of age. In outbreaks caused by serogroup C, Y, and W -135 strains, vacci -
nation is recommended for persons ≥2 years of age. 12

Rabies. Postexposure prophylaxis against rabies should be instituted if a
possible exposure to rabies has occurred. Criteria for making this assess -
ment, which include the type of animal (e.g., carnivorous wild animals,
bats), the circumstances of the attack (e.g., unprovoked attack), and the
type of exposure (e.g., bite), are available in published guidelines55,110 and
from local health departments. HRIG is given at a dose of 20 IU/kg; half
of the dose is infiltrated around the wound, and the remainder is given in-
tramuscularly at another site. The upper outer gluteal region of the but-
tocks is preferred because of the large volume administered. HDCV or
RVA is administered in the deltoid muscle in five 1.0 mL injections on days
0, 3, 7, 14, and 28. Persons who were immunized before the incident re-
quire only two 1.0 mL doses of vaccine on days 0 and 3, and do not require
HRIG. Preexposure prophylaxis with three injections (1.0 mL IM or 0.1
mL intradermally) of vaccine (days 0, 7, and 21 or 28) is recommended for
those at high risk of contact with rabies virus, including rabies laboratory
workers, veterinarians, animal handlers, and persons planning to spend
more than 1 month in countries where rabies is endemic. Persons with fre-
quent exposure should have their antibody level checked every 6 months
and receive booster injections if antibody titers are below protective levels.
Published guidelines suggest more frequent testing for certain continu-
ously exposed laboratory workers. 55,110

Tetanus. All individuals who have not completed a primary vaccination se-
ries of at least three doses and who present with wounds should receive 0.5
mL IM adsorbed tetanus toxoid. Diphtheria and tetanus toxoids and
whole-cell or acellular pertussis vaccine adsorbed (DTP or DTaP, respec -
tively) or diphtheria and tetanus toxoids adsorbed (DT) (as appropriate)
for patients less than 7 years old and tetanus and diphtheria toxoids ad-
sorbed (Td) for patients ≥7 years old, are preferred so that adequate lev -
els of diphtheria and pertussis immunity are maintained (see Chapters 65
and 66). For a wound that is serious and/or contaminated (e.g., with dirt,
feces), the incompletely vaccinated patient should receive both vaccine
and human TIG (250 units IM at a separate site). Although there is inade-
quate evidence on which to make a recommendation for or against TIG
prophylaxis for clean, minor wounds in inadequately immunized persons,
experts recommend against the routine use of human TIG.12,109,110 For in-
dividuals presenting with a wound who have completed a primary vaccina-
tion series of at least three doses, tetanus toxoid is recommended if more
than 10 years have elapsed since the last dose or if only three doses of fluid
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toxoid (which was used prior to the availability of adsorbed toxoid) were
received. There is insufficient evidence to document increased risk after a
shorter interval for major or contaminated wounds, but expert opinion
supports vaccination when more than 5 years have elapsed.12,109,110

Human TIG is not recommended for persons who have completed a pri-
mary vaccination series. All wounds should be properly cleaned and de-
brided.

Influenza. See Chapter 66 for recommendations regarding the use of
amantadine and rimantadine to protect against influenza A.

The draft update of this chapter was prepared for the U.S. Preventive Services Task
Force by Robert Reid, MD, MPH, Carolyn DiGuiseppi, MD, MPH, Cameron Grant,
MBChB, and Modena Wilson, MD, MPH.
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