Diphtheria, Tetanus, and Pertussis 
Description 
Diphtheria is an acute bacterial disease involving primarily the tonsils, pharynx, larynx, nose, and occasionally other mucous membranes of skin. The characteristic lesion is marked by a patch or patches of an adherent grayish membrane with a surrounding inflammation. 

Tetanus is an acute disease induced by an exotoxin of the tetanus bacillus, which grows anaerobically at the site of an injury. The disease is characterized by painful muscular contractions, primarily of the masseter and other large muscles. 

Pertussis is an acute bacterial disease involving the respiratory tract, characterized by paroxysmal coughing. 

Occurrence 
Diphtheria remains a serious disease throughout much of the world. In particular, large outbreaks of diphtheria occurred in the 1990s throughout Russia and the independent countries of the former Soviet Union. Most cases occurred in unimmunized or inadequately immunized people. Control measures have been implemented, but a risk of diphtheria remains in all these areas. 

Tetanus is a global health problem. The disease occurs almost exclusively in people who are unimmunized or inadequately immunized. In developing countries, most reported illness occurs in infants and young children. 

Pertussis occurs primarily in children and is common in countries where immunization is not generally provided. Pertussis can also occur in adults after immunity from vaccines has waned. It is highly communicable, is often associated with complications, and has a relatively high case-fatality ratio in infants. 

Risk for Travelers 
Diphtheria and pertussis are more common in parts of the world where immunization levels are low. Tetanus can occur in an unvaccinated person anywhere in the world. 

Preventive Measures 
Vaccine 
Immunizations for Infants and Children 
Younger Than 7 Years of Age 
Simultaneous immunization against diphtheria, tetanus, and pertussis during infancy (see Tables 1-2 and 1-3) is recommended. Neither whole-cell (DTP) nor acellular (DTaP) pertussis vaccine is licensed for people 7 years of age or older. Pertussis vaccination is not recommended after a child's seventh birthday. 

Combination vaccines containing either DTP or DTaP pertussis vaccine are available in the United States. DTaP is the preferred vaccine for all doses of the diphtheria, tetanus, and pertussis vaccination series. DTP may be used if DTaP is not readily available. Since February 1999, four brands of DTaP have been licensed in the United States, all of which contain different numbers and concentrations of pertussis antigen. There is no documented evidence that one brand of DTaP is more efficacious or safer than the other brands. Neither the Advisory Committee on Immunization Practices (ACIP) nor the American Academy of Pediatrics prefers one brand over another. 

Primary immunization for infants and children up to their seventh birthday consists of four doses of DTaP vaccine (Table 1-2). The first dose is typically given when an infant is 2 months of age. The first three doses should be given at 4- to 8-week intervals, with the fourth dose given when the infant is 15 to 18 months of age. A fifth (booster) dose is recommended when the child is 4 to 6 years of age. The fifth dose is not necessary if the fourth dose in the primary series was given after the child's fourth birthday. 

At least three, and preferably four, doses of DTaP are necessary for protection against pertussis. Travelers should be advised to complete as many doses as possible of the primary series before traveling to an area with increased risk of pertussis. If an accelerated schedule is required to complete the series, the schedule may be started as soon as the infant is 6 weeks of age, with the second and third doses given 4 weeks after each preceding dose (see Table 1-3). The fourth dose should not be given before the child is 12 months of age and should be separated from the third dose by at least 6 months. The fifth (booster) dose should not be given before the child is 4 years of age. 

Interruption of the recommended schedule or delay in doses does not lead to a reduction in the level of immunity reached on completion of the primary series. There is no need to restart a series regardless of the time that has elapsed between doses. 

DTaP vaccines are as efficacious as DTP vaccines when administered to infants and children as the primary series. In addition, local reactions, fever, and other systemic adverse events occur substantially less often after DTaP administration than after administration of DTP. As a result, DTaP vaccines are recommended for all five doses of the vaccination schedule. For infants and children who have started the vaccination series with DTP, DTaP may be substituted for any doses of the pertussis series. A pertussis vaccination series begun with DTP may be completed with DTaP. 

There are no data regarding the safety, immunogenicity, and efficacy of using DTaP vaccines from different manufacturers for successive doses of the primary or booster vaccination series ("mix and match"). Whenever possible, the same brand of DTaP vaccine should be used for all doses of the vaccination series. However, the type of vaccine previously administered might not be known, or the type of vaccine used for earlier doses might not be available. In such circumstances, any licensed DTaP vaccine may be used to continue or complete the vaccination series. Vaccination should NOT be deferred because the type of DTaP used for earlier doses is not available. 

Reducing the dose of DTP or DTaP vaccine or giving the full dose in multiple smaller doses can result in an altered immune response and inadequate protection. 

Furthermore, there is no evidence that the frequency of significant vaccine reactions is likely to be reduced by this practice. The use of multiple, reduced doses that together equal a full immunizing dose or the use of smaller, divided doses is not endorsed or recommended. Any vaccination using less than the standard dose or a nonstandard route or site of administration should not be counted, and the infant or child should be revaccinated according to his or her age. 

Infants and children inadequately immunized for their age should be brought up to date prior to travel. For infants and children younger than 7 years of age with a contraindication to the pertussis component of DTaP, diphtheria-tetanus (DT) should be used (Table 1-3). 

Immunizations for Children 7 Years of Age 
or Older, Adolescents, and Adults 
Unvaccinated children 7 years of age or older, adolescents, and adults should receive three doses of the adult formulation of tetanus-diphtheria toxoid (Td) (Table 1-4). The use of Td is recommended whenever either tetanus or diphtheria toxoid is indicated. 

The first two doses should be given 4 to 8 weeks apart and the third dose 6 to 12 months after the second. Two doses of Td received at intervals of at least 4 weeks can provide some protection, while a single dose is of little benefit. Anyone who cannot provide written documentation of having received a complete series of tetanus and diphtheria toxoids should be given a three-dose series. 

The first booster dose of Td should be given when the child is 11 or 12 years of age if at least 5 years has elapsed since the last dose of DTaP, DTP, or pediatric DT. A booster dose of Td should be given every 10 years thereafter. 

Adverse Reactions 
Local reactions (generally erythema and induration with or without tenderness) are common after the administration of vaccines containing diphtheria, tetanus, and pertussis antigens. Mild systemic reactions such as fever, drowsiness, fretfulness, and low-grade fever can occur after vaccination with either DTP or DTaP. However, even mild reactions following the first four doses are less common among children who receive DTaP. For instance, fever >38.3° Celsius (C) (>101° Fahrenheit [F]) is reported in 3% to 5% of DTaP recipients, compared with 16% of DTP recipients. These reactions are self-limited and can be managed with symptomatic treatment of acetaminophen or ibuprofen. Moderate to severe systemic events (for example, fever >40.5° C [>105° F], febrile seizures, persistent crying lasting 3 hours or more, and hypotonic-hyporesponsive episodes) have been reported rarely after administration of DTaP, and they have occurred less frequently among children administered DTaP than among children administered DTP. 

Rarely, anaphylactic reactions have been reported after receipt of a preparation containing diphtheria, tetanus or pertussis, or a combination of these. Arthus-type hypersensitivity reactions, characterized by severe local reactions, can follow receipt of tetanus and diphtheria toxoids, particularly in adults who have received frequent (for example, annual) boosters of tetanus or diphtheria toxoids, or a combination of the two. 

The rates of local reactions, fever, and other common systemic symptoms following receipt of DTaP are lower than those following DTP vaccination. 

Precautions and Contraindications 
A severe allergic reaction to a prior dose of vaccine or vaccine component is a contraindication to further vaccination with DTaP, DTP, DT, or adult Td. Encephalopathy not due to another identifiable cause within 7 days of vaccination is a contraindication to further vaccination with a pertussis-containing vaccine. 

Moderate or severe acute illness can be a contraindication to vaccination. Anyone with mild illnesses, such as otitis media or upper respiratory infection, should be vaccinated. Anyone for whom vaccination is deferred because of moderate or severe acute illness should be vaccinated when his or her condition improves. 

Certain infrequent adverse events following pertussis vaccination will generally contraindicate subsequent doses of pertussis vaccine. These adverse events include temperature >40.5° C (>105° F) not resulting from another identifiable cause; collapse or a shock-like state (hypotonic-hyporesponsive episode) or persistent, inconsolable crying lasting 3 hours or more and occurring within 48 hours of vaccination (applicable to infants and children); and convulsions with or without fever occurring within 3 days of vaccination. There might be circumstances (for example, during a communitywide outbreak of pertussis) in which the benefit of vaccination outweighs the risk, even if one of the four precautionary adverse events occurred following a previous dose. Under these circumstances, one or more additional doses of pertussis vaccine may be considered. DTaP should be used in these circumstances. 

DTaP vaccine should NOT be substituted in infants and children who have a valid contraindication to DTP vaccine. If a valid contraindication or precaution exists, DT should be used for the remaining doses in the schedule. 

Neurologic conditions characterized by changing developmental findings are considered contraindications to receipt of pertussis vaccine. Such disorders include uncontrolled epilepsy, infantile spasms, and progressive encephalopathy. An infant who, because of perinatal complications or other conditions, is felt to be at an increased risk of latent onset of central nervous system disorders should have immunization with DTaP or DT delayed until further observation and study have clarified the infant's neurologic status. 

The decision whether to commence immunization with DTaP or with DT should be made no later than an infant's first birthday. Infants and children with stable neurologic conditions such as cerebral palsy or well-controlled seizures should be vaccinated. The occurrence of a single seizure (not temporally associated with DTaP) does not contraindicate DTaP vaccination, particularly if the seizures can be satisfactorily explained. Parents of infants and children with personal or family histories of convulsion should be informed of the increased risk of simple febrile seizures following immunization. Acetaminophen (15 milligrams per kilogram, every 4 hours for 24 hours) should be given to infants and children with such histories to reduce the possibility of postvaccination fever. Infants and children who have received more than one dose of DTaP and who experience a neurologic disorder (for example, a seizure) not temporally associated with the vaccination, but before the next scheduled dose, should have their neurologic status evaluated and clarified before a subsequent dose of DTaP is given. 

