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Diphtheria, Tetanus, and Pertussis:
Guidelines for Vaccine Prophylaxis and Other Preventive Measures

This revision of the Immunization Practices Advisory Committee (ACIP) statement on 
diphtheria, tetanus, and pertussis updates the statement issued in 1981 (1) and incorporates 
the 1984 supplementary statement on the risks of pertussis disease and pertussis vaccine for 
infants and children with personal histories of convulsions (2). It includes a review o f the epi
demiology of the three diseases, a description of the available immunobiologic preparations, 
and the appropriate immunization schedules. Also included are revisions in the schedule for 
combined diphtheria and tetanus toxoids (DT), when pertussis vaccine is contraindicated, and 
revisions in the recommendations on precautions and contraindications to vaccine use, on im
munization for infants and children who have underlying neurologic disorders, and on tetanus 
prophylaxis in wound management.
INTRODUCTION

Simultaneous immunization against diphtheria, tetanus, and pertussis during infancy and 
childhood has been a routine practice in the United States since the late 1 940s. This practice 
has played a major role in markedly reducing the incidence rates of cases and deaths from 
each of these diseases.
DIPHTHERIA

At one time, diphtheria was common in the United States. More than 200,000 cases, pri
marily among children, were reported in 1921. Approximately 5%-10%of cases were fatal; the 
highest case-fatality ratios were in the very young and the elderly. Reported cases of diphtheria 
of all types declined from 306 in 1975 to 59 in 1 979; most were cutaneous diphtheria report
ed from a single state. After 1979, cutaneous diphtheria was no longer reportable. From 1980 
through 1 983, only 1 5 cases of respiratory diphtheria were reported; 11 occurred among per
sons 20 years of age or older.

The current rarity of diphtheria in the United States is due primarily to the high level of ap
propriate immunization among children (96% of children entering school have received three 
or more doses of diphtheria and tetanus toxoids and pertussis vaccine [DTP]) and to an appar
ent reduction of the circulation of toxigenic strains of Corynebacterium diphtheriae. Most 
cases occur among unimmunized or inadequately immunized persons. The age distribution of 
recent cases and the results of serosurveys indicate that many adults in the United States are 
not protected against diphtheria. Thus, it appears that more emphasis should be placed on 
adult immunization programs.
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Both toxigenic and nontoxigenic strains of C. diphtheriae can cause disease, but only 

strains that produce toxin cause myocarditis and neuritis. Furthermore, toxigenic strains are 
more often associated with severe or fatal illness in noncutaneous (respiratory or other 
mucosal surface) infections and are more commonly recovered from respiratory than from 
cutaneous infections.

C. diphtheriae can contaminate the skin of certain individuals, usually at the site of a 
wound. Although a sharply demarcated lesion with a pseudomembranous base often results, 
the appearance may not be distinctive, and the infection can be confirmed only by culture. 
Usually, other bacterial species can also be isolated. Cutaneous diphtheria has most common
ly affected indigent adults and certain groups of Native Americans.

Complete immunization significantly reduces the risk of developing diphtheria, and immu
nized persons who develop disease have milder illnesses. Protection is thought to last at least 
10 years. Immunization does not, however, eliminate carriage of C. diphtheriae in the pharynx 
or nose or on the skin.
TETANUS

The occurrence of tetanus in the United States has decreased markedly because of the 
routine use of tetanus toxoid. Nevertheless, the number of reported cases has remained rela
tively constant in the last decade at an annual average of 90 cases. In 1983, 91 tetanus cases 
were reported from 29 states. In recent years, approximately two-thirds of patients have 
been 50 years of age or older. The age distribution of recent cases and the results of serosur- 
veys indicate that many U.S. adults are not protected against tetanus. The disease has oc
curred almost exclusively among persons who are unimmunized or inadequately immunized 
or whose immunization histories are unknown or uncertain.

In 6% of tetanus cases reported during 1982 and 1983, no wound or other condition could 
be implicated. Nonacute skin lesions, such as ulcers, or medical conditions, such as abscesses, 
were reported in 17% of cases.

Neonatal tetanus occurs among infants born under unhygienic conditions to inadequately 
immunized mothers. Immune pregnant women confer protection to their infants through 
transplacental maternal antibody. From 1974 through 1983, 20 cases of neonatal tetanus 
were reported in the United States.

Spores of Clostridium tetani are ubiquitous. Serologic tests indicate that naturally acquired 
immunity to tetanus toxin does not occur in the United States. Thus, universal primary im
munization, with subsequent maintenance of adequate antitoxin levels by means of appropri
ately timed boosters, is necessary to protect persons in all age groups. Tetanus toxoid is a 
highly effective antigen, and a completed primary series generally induces protective levels of 
serum antitoxin that persist for 10 or more years.
PERTUSSIS

General use of standardized pertussis vaccine has resulted in a substantial reduction in 
cases and deaths from pertussis disease. However, the annual number of reported cases has 
changed relatively little during the last 10 years, when annual averages of 1,835 cases and 
10 fatalities have occurred. In 1983, 2,463 cases were reported; in 1981, the latest year for 
which final national mortality statistics are available from the National Center for Health 
Statistics, six deaths were recorded. More precise data do not exist, since many cases go un
recognized or unreported, and diagnostic tests for Bordetei/a pertussis— culture and direct- 
immunofluorescence assay (DFA) —may be unavailable, difficult to perform, or incorrectly 
interpreted.

For 1982 and 1983, 53% of reported illnesses from B. pertussis occurred among children 
under 1 year of age, and 78%, among children under 5 years of age; 13 of 15 deaths reported
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to CDC occurred among children under 1 year old. Before widespread use of DTP, about 20% 
of cases and 50% of pertussis-related deaths occurred among children under 1 year old.

Pertussis is highly communicable (attack rates of over 90% have been reported in unimmu
nized household contacts) and can cause severe disease, particularly in very young children. 
Of patients under 1 year of age reported to CDC during 1982 and 1983, 75% were hospital
ized; approximately 22% had pneumonia; 2% had one or more seizures; and 0.7% died. Be
cause of the substantial risks of complications of the disease, completion of a primary series 
of DTP early in life is essential.

In older children and adults—including, in some instances, those previously immunized — 
infection may result in nonspecific symptoms of bronchitis or an upper respiratory tract infec
tion, and pertussis may not be diagnosed because classic signs, especially the inspiratory 
whoop, may be absent. Older preschool-aged children and school-aged siblings who are not 
fully immunized and develop pertussis can be important sources of infection for young infants, 
the group at highest risk of disease and disease severity. The importance of the infected adult 
in overall transmission remains to be defined.

Controversy regarding use of pertussis vaccine led to a formal reevaluation of the benefits 
and risks of this vaccine. The analysis indicated that the benefits of the vaccine continue to 
outweigh its risks (3).

Because the incidence rate and severity of pertussis decrease with age, and because the 
vaccine may cause side effects and adverse reactions, pertussis immunization is not recom
mended for children after the seventh birthday, except under unusual circumstances (see 
VACCINE USAGE).

PREPARATIONS USED FOR IMMUNIZATION
Diphtheria and tetanus toxoids are prepared by formaldehyde treatment of the respective 

toxins and are standardized for potency according to the regulations of the U S. Food and 
Drug Administration (FDA). The Lf content of each toxoid (quantity of toxoid as assessed by 
flocculation) may vary among different products. Because adverse reactions to diphtheria 
toxoid are apparently directly related to the quantity of antigen and to the age of the recipient, 
the concentration of diphtheria toxoid in preparations intended for use in adults is reduced.

Pertussis vaccine is a suspension of inactivated B. pertussis cells. Potency is assayed by 
comparison with the U.S. Standard Pertussis Vaccine in the intracerebral mouse protection 
test. The protective efficacy of pertussis vaccines in humans has been shown to correlate 
with the potency of vaccines.

Diphtheria and tetanus toxoids and pertussis vaccine, as single antigens or various combi
nations, are available as aluminum salt adsorbed preparations. Only tetanus toxoid is available 
in nonadsorbed (fluid) form. Although the rate of seroconversion is essentially equivalent with 
either type of tetanus toxoid, the adsorbed toxoid induces a more persistent antitoxin titer.

The two toxoids and the pertussis vaccine are currently available in the United States as 
the following preparations:

1. Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed (DTP) and Diphtheria 
and Tetanus Toxoids Adsorbed (For Pediatric Use) (DT)* are combinations for use in in
fants and children under 7 years old.

2. Tetanus and Diphtheria Toxoids Adsorbed (For Adult Use) (Td) is a combined prepara
tion for use in persons 7 years old and older.
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3. Pertussis Vaccine Adsorbed (P) ,̂ Tetanus Toxoid (Fluid), Tetanus Toxoid Adsorbed (T), 

and Diphtheria Toxoid Adsorbed (D), are single-antigen products for use in instances 
when combined antigen preparations are not indicated.

Work is in progress to develop an effective acellular pertussis vaccine with a reduced reac
tion rate. Current research is directed toward development of a vaccine consisting principally 
of one or more of the bacterial components thought to provide protection. Prominent candi
date antigens include filamentous hemagglutinin and lymphocytosis promoting factor (pertus
sis toxin). However, several years will be necessary to complete development and to docu
ment the potency, safety, and efficacy of a new vaccine.
VACCINE USAGE

The standard single-dose volume of DTP, DT, Td, single-antigen adsorbed preparations of 
pertussis vaccine, tetanus toxoid, and diphtheria toxoid, and the nonadsorbed tetanus toxoid 
is 0.5 ml. Adsorbed preparations should be administered intramuscularly (IM). Vaccine admin
istration by jet injection may be associated with more frequent local reactions. (See also: 
ACIP: General recommendations on immunization. MMWR 1983;32:1-8,13-7.)
Primary Immunization

Children 6 weeks through 6 years old (up to the seventh birthday) (Table 1). One dose 
of DTP should be given IM on four occasions—the first three doses at 4- to 8-week intervals, 
beginning when the infant is approximately 6 weeks-2 months old. The fourth dose is given 
approximately 6-12 months after the third to maintain adequate immunity for the ensuing 
preschool years. This dose is an integral part of the primary immunizing course. If a contraindi
cation to pertussis vaccination exists (see PRECAUTIONS AND CONTRAINDICATIONS), 
DT should be substituted for DTP as outlined under Special Considerations below.

Persons 7 years old and older (Table 2). Pertussis-containing preparations are not recom-

^Distributed by the Biologies Products Program, Michigan Department of Public Health, for use within 
that state; may be available for use outside Michigan under special circumstances by consultation with 
that program.

TABLE 1. Routine diphtheria, tetanus, and pertussis immunization schedule summary 
for children under 7 years old — United States, 1985*

Dose Age/interval^ Product

Primary 1 
Primary 2 
Primary 3 
Primary 4

6 weeks old or older 
4-8 weeks after first dose* 
4-8 weeks after second dose| 
6-12 months after third dose§

DTP+H
DTP1!
DTP1!
DTP1!

Booster 4-6 years old, before entering 
kindergarten or elementary school 
(not necessary if fourth primary immunizing 
dose administered on or after fourth birthday)

DTP1!

Additional
boosters

Every 10 years after last dose Td

‘ Important details are in the text.
^Customarily begun at 8 weeks of age, with second and third doses given at 8-week intervals. 
^Prolonging the interval does not require restarting series.
^DT, if pertussis vaccine is contraindicated. If the child is 1 year of age or older at the time the primary 
dose is given, a third dose 6-12 months after the second completes primary immunization with DT.
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mended routinely in these age groups. A series of three doses of Td should be given IM; the 
second dose is given 4-8 weeks after the first; and the third dose, 6-12 months after the 
second. Td rather than DT is the agent of choice for immunization of all patients 7 years old 
and older, because side effects from higher doses of diphtheria toxoid are more common in 
older children and adults.

Interruption of primary immunization schedule. Interrupting the recommended schedule 
or delaying subsequent doses probably does not lead to a reduction in the level of immunity 
reached on completion of the primary series. Therefore, there is no need to restart a series 
regardless of the time elapsed between doses.
Booster Immunization

Children 4-6 years old (up to the seventh birthday). Those who received all four primary 
immunizing doses before the fourth birthday should receive a single dose of DTP just before 
entering kindergarten or elementary school. This booster dose is not necessary if the fourth 
dose in the primary series was given on or after the fourth birthday.

Persons 7 years old and older. Tetanus toxoid should be given with diphtheria toxoid as 
Td every 10 years. If a dose is given sooner as part of wound management, the next booster 
is not needed for 10 years thereafter (see TETANUS PROPHYLAXIS IN WOUND MANAGE
MENT). More frequent boosters are not indicated and have been reported to result in an in
creased occurrence and severity of adverse reactions. One means of ensuring that persons re
ceive boosters every 10 years is to vaccinate persons routinely at mid-decade ages, i.e., 15 
years, 25 years, 35 years, etc.
Special Considerations

Children with a contraindication to pertussis vaccination (see PRECAUTIONS AND 
CONTRAINDICATIONS). For children under 7 years old with a contraindication to pertussis 
vaccine, DT should be used rather than DTP. To ensure that there will be no interference with 
the antigens from maternal antibodies, unimmunized children under 1 year of age receiving 
their first DT dose should receive a total of four doses of DT as the primary series, the first 
three doses at 4- to 8-week intervals and the fourth dose 6-12 months later (similar to the 
recommended DTP schedule). If further doses of pertussis vaccine become contraindicated 
after beginning a DTP series in the first year of life, DT should be substituted for each of the 
remaining scheduled DTP doses.

Unimmunized children 1 year of age or older for whom DTP is contraindicated should re
ceive two doses of DT 4-8 weeks apart, followed by a third dose 6-12 months later to com
plete the primary series. Children 1 year of age or older who have received one or two doses 
of DT or DTP and for whom further pertussis vaccine is contraindicated should receive a total 
of three doses of a preparation containing diphtheria and tetanus toxoids, with the third dose 
administered 6-12 months after the second dose.

TABLE 2. Routine diphtheria and tetanus immunization schedule summary for persons 
7 years old and older — United States, 1985*

Dose Age/interval Product

Primary 1 First dose Td
Primary 2 4-8 weeks after first dose^ Td
Primary 3 6-12 months after second dose* Td

Boosters Every 10 years after last dose Td

'Important details are in the text.
^Prolonging the interval does not require restarting series.
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Children who complete a primary series of DT before the fourth birthday should receive a 

single dose of DT just before entering kindergarten or elementary school. This dose is not 
necessary if the last dose of the primary series was given on or after the fourth birthday.

Pertussis immunization for persons 7 years old or older. Routine immunization against 
pertussis is not recommended for persons 7 years old and older. In exceptional cases, such as 
persons with chronic pulmonary disease exposed to children with pertussis or health-care 
personnel exposed during nosocomial or community outbreaks, a booster dose of adsorbed 
pertussis vaccine may be considered. A reduced dose is used for adults (4). Routine pertussis 
vaccination of hospital personnel is not recommended.

Persons recovering from tetanus or diphtheria. Tetanus or diphtheria infection may not 
confer immunity; therefore, active immunization should be initiated at the time of recovery 
from the illness, and arrangements made to ensure that the remaining doses of a primary 
series are administered as early as possible.

Children recovering from pertussis. Children who have recovered from culture-confirmed 
pertussis need not receive further doses of pertussis vaccine. Lacking culture confirmation of 
the diagnosis, DTP immunization should be completed, because a pertussis-like syndrome 
may have been caused by other Bordetella species, chlamydia, or some viruses.

Neonatal tetanus prevention. There is no evidence that tetanus and diphtheria toxoids 
are teratogenic. A previously unimmunized pregnant woman who may deliver her child under 
unhygienic circumstances or surroundings should receive two properly spaced doses of Td 
before delivery, preferably during the last two trimesters. Incompletely immunized pregnant 
women should complete the three-dose series. Those immunized more than 10 years pre
viously should have a booster dose.

Adult immunization w ith  Td. Limited serosurveys done since 1977 indicate that the pro
portion of the population lacking protective levels of circulating antitoxin against diphtheria 
and tetanus increases with increasing age and that at least 40% of persons 60 years of age or 
older lack protective levels of antitoxins. Every visit of an adult to a health-care provider 
should be an opportunity to assess the patient's immunization status and, if indicated, to pro
vide protection against tetanus and diphtheria using the combined toxoid, Td. Adults with un
certain histories of a complete primary series should receive a primary series. To ensure con
tinued adequate protection in the individual, booster doses of Td could be given routinely at 
mid-decade ages, i.e., 15 years, 25 years, 35 years, etc.
Use of Single-Antigen Preparations

Multiple-antigen preparations should be used, unless there is a contraindication to one or 
more antigens in a preparation.

A single-antigen adsorbed pertussis vaccine preparation may be used to complete immuni
zation against pertussis for children under 7 years of age who have received fewer than the 
recommended number of doses of pertussis vaccine but have received the recommended 
number of doses of diphtheria and tetanus toxoids for their age. Alternatively, doses of DTP 
can be given for protection against pertussis, although it is suggested that the total number of 
doses of diphtheria and tetanus toxoids not exceed six each before the seventh birthday.

Available data do not indicate substantially more reactions following receipt of Td than fo l
lowing receipt of single-antigen, adsorbed tetanus toxoid. Furthermore, adults, in general, are 
even less likely to have adequate circulating levels of diphtheria antitoxin than adequate cir
culating levels of tetanus antitoxin. The routine use of Td in all medical settings, e.g., private 
practice, clinics, and emergency rooms, for all persons 7 years of age or older requiring pri
mary immunization or booster doses will improve levels of protection against both tetanus 
and diphtheria, especially among adults.
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SIDE EFFECTS AND ADVERSE REACTIONS
Local reactions, generally erythema and induration with or without tenderness, are 

common after the administration of vaccines containing diphtheria, tetanus, or pertussis anti
gens. Occasionally, a nodule may be palpable at the injection site of adsorbed products for 
several weeks. Abscesses at the site of injection have been reported (6-10 per million doses). 
Mild systemic reactions, such as fever, drowsiness, fretfulness, and anorexia, occur quite fre
quently. These reactions are significantly more common following DTP than following DT, are 
usually self-limited, and need no therapy other than, perhaps, symptomatic treatment (e.g., 
antipyretics).

Moderate to severe systemic events, such as fever of 40.5 C (105 F) or higher, persistent, 
inconsolable crying lasting 3 hours or more, unusual high-pitched crying, collapse, or convul
sions, occur relatively infrequently. Other more severe neurologic complications, such as a 
prolonged convulsion or an encephalopathy, occasionally fatal, have been reported to be as
sociated with DTP administration, although rarely.

Approximate rates for adverse events following receipt of DTP vaccine (regardless of dose 
number in the series) are indicated in Table 3 {5,6).

The frequency of local reactions and fever following DTP vaccination is significantly higher 
with increasing numbers of doses of DTP, while other mild to moderate systemic reactions 
(e.g., fretfulness, vomiting) are significantly less frequent (5). If local redness of 2.5 cm or 
greater occurs, the likelihood of recurrence after another DTP dose increases significantly (7).

In the National Childhood Encephalopathy Study (NCES), a large, case-control study in Eng
land (6 ), children 2-35 months of age with serious, acute neurologic disorders, such as enceph
alopathy or complicated convulsion(s), were more likely to have received DTP in the 7 days

TABLE 3. Adverse events occurring within 48 hours of DTP immunizations

Event Frequency*

Local
Redness 1/3 doses
Swelling 2/5 doses
Pain 1/2 doses

Mild/moderate systemic 
Fever 2* 38 C (100.4 F) 1/2 doses
Drowsiness 1/3 doses
Fretfulness 1/2 doses
Vomiting 1/15 doses
Anorexia 1/5 doses

More serious systemic 
Persistent, inconsolable crying 

duration ^  3 hours) 1/100 doses
High-pitched, unusual cry 1/900 doses
Fever ^  40.5 C ( ^  105 F) 1/330 doses
Collapse (hypotonic- 

hyporesponsive episode) 1/1,750 doses
Convulsions

(with or without fever) 1/1,750 doses
Acute encephalopathy^ 1/110,000 doses
Permanent neurologic deficit^ 1/310,000 doses

'Number of adverse events per total number of doses regardless of dose number in DTP series. 
^Occurring within 7 days of DTP immunization.
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preceding onset than their age-, sex-, and neighborhood-matched controls. Among children 
known to be neurologically normal before entering the study, the relative risk§ of a neurologic ill
ness occurring within the 7-day period following receipt of DTP dose, compared to children not 
receiving DTP vaccine in the 7-day period before onset of their illness, was 3.3 (p <  0.001). 
Within this 7-day period, the risk was significantly increased for immunized children only 
within 3 days of vaccination (relative risk 4.2, p <  0.001). The relative risk for illness occurring 
4-7 days after vaccination was 2.1 (0.05 <  p <  0.1). The attributable risk estimates for a seri
ous acute neurologic disorder within 7 days after DTP vaccine (regardless of outcome) was 
one in 110,000 doses of DTP, and for a permanent neurologic deficit, one in 310,000 doses. 
No specific clinical syndrome was identified. Overall, DTP vaccine accounted for only a small 
proportion of cases of serious neurologic disorders reported in the population studied.

Although there are uncertainties in the reported studies, recent data suggest that infants 
and young children who have had previous convulsions (whether febrile or nonfebrile) are 
more likely to have seizures following DTP than those without such histories (8).

Rarely, an anaphylactic reaction (i.e., hives, swelling of the mouth, difficulty breathing, hy
potension, or shock) has been reported after receiving preparations containing diphtheria, 
tetanus, and/or pertussis antigens. The ACIP finds no good evidence for a causal relationship 
between DTP and hemolytic anemia or thrombocytopenic purpura.

Arthus-type hypersensitivity reactions, characterized by severe local reactions (generally 
starting 2-8 hours after an injection), may follow receipt of tetanus toxoid, particularly in 
adults who have received frequent (e.g., annual) boosters of tetanus toxoid. A few cases of 
peripheral neuropathy have been reported following tetanus toxoid administration, although a 
causal relationship has not been established.

Sudden infant death syndrome (SIDS) has occurred in infants following administration of 
DTP. A large case-control study of SIDS in the United States showed that receipt of DTP was 
not causally related to SIDS {9 ). It should be recognized that the first three primary immunizing 
doses of DTP are usually administered to infants 2-6 months old and that approximately 85% 
of SIDS cases occur at ages 1-6 months, with the peak incidence occurring at 6 weeks- 
4 months of age. By chance alone, some SIDS victims can be expected to have recently re
ceived vaccine.

Onset of infantile spasms has occurred in infants who have recently received DTP or DT. 
Analysis of data from the NCES on children with infantile spasms showed that receipt of DTP 
or DT was not causally related to infantile spasms (70). The incidence of onset of infantile 
spasms increases at 3-9 months of age, the time period in which the second and third doses 
of DTP are generally given. Therefore, some cases of infantile spasms can be expected to be 
related by chance alone to recent receipt of DTP.
Reporting of Adverse Events

Reporting by parents and patients of all adverse events occurring within 4 weeks of antigen 
administration should be encouraged. Adverse events that require a visit to a health-care 
provider should be reported by health-care providers to manufacturers and local or state 
health departments. The information will be forwarded to an appropriate federal agency (the 
Bureau of Biologies Research and Review, FDA, or CDC).
COMMENTS ON USING REDUCED DOSAGE SCHEDULES OR MULTIPLE SMALL DOSES

The ACIP recommends giving only the full dose of DTP; if a specific contraindication to 
DTP exists, none should be given. In the United States, the full course of primary immunization 
is considered to be four 0.5-ml doses of DTP.

^Relative risk was estimated by odds ratio.
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Concern about adverse events following pertussis vaccination has led some practitioners 

to reduce the volume of DTP administered to less than 0.5 ml per dose in an attempt to 
reduce side effects. There is no evidence that a reduction in dosage decreases the frequency 
of severe events, such as seizures, hypotonic-hyporesponsive episodes, and encephalopathy. 
The mechanisms for these reactions are not known. Some studies reported significantly 
lower rates of local reactions to one-half the recommended dose (0.25 ml), compared to 
those following a full dose (7,11). A recent study also showed significantly lower pertussis 
serologic responses after the second and third half-doses, although the differences were 
small (11). This investigation used pertussis agglutinins as a measure of clinical protection; 
however, agglutinins are not absolute measures of clinical protection against pertussis dis
ease. Furthermore, there is no evidence that the low screening titer used in this investigation 
(1:16) is indicative of protection. Currently, there are no reliable measures of efficacy other 
than clinical protection. Further evidence against the use of reduced doses comes from earlier 
studies of vaccine (12,13) with potency equivalent to that of half-doses of current vaccine. 
Attack rates of pertussis for exposed household contacts who received a lower potency vac
cine (equivalent to a half-dose of the current vaccine) were approximately twice as high as 
attack rates for exposed household contacts who had received vaccines of potency equiva
lent to full doses of current vaccine (29%, compared to 14% or lower).

The use of an increased number of reduced-volume doses of DTP to equal the total 
volume of the five recommended doses of DTP vaccine is not recommended. It is unknown 
whether such a practice reduces the likelihood of vaccine-related events. In addition, by in
creasing the number of immunizations, the likelihood of a temporally associated but ecologi
cally unrelated event may be enhanced.

Neither the use of reduced individual DTP doses nor the use of multiple doses of reduced 
volume that, in total, equal a full immunizing dose has been adequately studied. Neither the ef
ficacy of such practices in reducing the frequency of associated serious adverse events nor 
the resulting protection against disease have been determined.
SIMULTANEOUS ADMINISTRATION OF VACCINES

The simultaneous administration of DTP, oral polio virus vaccine (OPV), and/or measles- 
mumps-rubella vaccine (MMR) has resulted in seroconversion rates and rates of side effects 
similar to those observed when the vaccines are administered separately ( 14). Therefore, if 
there is any doubt that a vaccine recipient will return for further vaccine doses, the ACIP 
recommends the simultaneous administration of all vaccines appropriate to the age and previ
ous vaccination status of the recipient. This would especially include the simultaneous admin
istration of DTP, OPV, and MMR to such persons at 15 months of age or older.
PRECAUTIONS AND CONTRAINDICATIONS

A febrile illness is reason to defer routine vaccination. Minor illness, such as mild upper res
piratory infection, should not ordinarily be a reason for postponing vaccination. A history of 
prematurity generally is not a reason to defer vaccination (15).

Immunosuppressive therapies, including irradiation, antimetabolites, alkylating agents, cy
totoxic drugs, and corticosteroids (used in greater than physiologic doses/, may reduce the 
immune response to vaccines. Short-term (less than 2 weeks) corticosteroid therapy or intra- 
articular, bursal, or tendon injections with corticosteroids should not be immunosuppressive. 
Although no specific studies with pertussis vaccine are available, if immunosuppressive thera
py will be discontinued shortly, it would be reasonable to defer immunization until the patient 
has been off therapy for 1 month (16); otherwise, the patient should be vaccinated while still 
on therapy.
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When an infant or child returns for the next dose of DTP, the parent should be questioned 

about any adverse events occurring after the previous dose.
Pertussis-Containing Preparations

Absolute contraindications. If any of the following adverse events occur after DTP or 
single-antigen pertussis vaccination, further vaccination with a vaccine containing pertussis 
antigen is contraindicated:

1. Allergic hypersensitivity.
2. Fever of 40.5 C (105 F) or greater within 48 hours.
3. Collapse or shock-like state (hypotonic-hyporesponsive episode) within 48 hours.
4. Persisting, inconsolable crying lasting 3 hours or more or an unusual, high-pitched cry 

occurring within 48 hours.
5. Convulsion(s) with or without fever occurring within 3 days. (All children with convul

sions, especially those with convulsions occurring within 4-7 days of receipt of DTP,

414
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TABLE I. Summary—cases of specified notifiable diseases. United States

27 th Week Ending Cumulative, 27th Week Ending
Disease July 6, 

1985
1 July 7. 
I 1984

1 Median 
I 1980-1984

July 6, 
1985

July 7, 
1984

Median
1980-1984

Acquired Immunodeficiency Syndrome (AIDS) 150 87 N 3,769 2,023 N
Aseptic meningitis
Encephalitis: Primary (arthropod-borne

131 183 206 2,280 2,361 2,361

& unspec.) 15 24 24 458 434 440
Post-infectious 2 5 2 70 71 54

Gonorrhea: Civilian 14,187 13,092 15,393 416,577 412,796 482,337
Military 286 369 495 9,429 10,607 13,978

Hepatitis: Type A 342 385 385 10,900 10,690 11,536
Type B 390 470 380 12,901 12,845 10,845
Non A, Non B 76 78 N 2,114 1,970 N
Unspecified 138 85 140 2,906 2,496 4,364

Legionellosis 10 13 N 285 283 N
Leprosy 2 4 5 191 123 123
Malaria 43 28 34 416 423 506
Measles: Total* 60 121 A4 1,903 1,909 1,909

Indigenous 53 118 N 1,546 1,707 N
Imported 7 3 N 357 202 N

Meningococcal infections: Total 27 27 44 1,432 1,697 1,734
Civilian 27 27 44 1,429 1,694 1,719
Military - - 3 3 1 1

Mumps 38 43 43 1,936 1,945 2,839
Pertussis 30 45 39 793 1,050 602
Rubella (German measles) 13 7 34 388 425 1,512
Syphilis (Primary & Secondary): Civilian 377 423 471 12,787 14,388 15,376

Military 6 4 5 91 176 193
Toxic Shock syndrome 11 15 N 200 262 N
Tuberculosis 276 377 409 10,615 10,812 12,996
Tularemia 4 15 6 59 118 103
Typhoid fever 6 5 8 157 162 202
Typhus fever, tick-borne (RMSF) 24 37 53 244 352 434
Rabies, animal 97 82 105 2,616 2,633 3,398

TABLE II. Notifiable diseases of low frequency. United States

Anthrax
Cum. 1985

Leptospirosis
Cum. 1985 

14
Botulism: Foodborne 14 Plague 5

Infant 23 Poliomyelitis: Total 3
Other - Paralytic 3

Brucellosis 57 Psittacosis (Minn. 1, Fla. 3) 63
Cholera - Rabies, human .
Congenital rubella syndrome - Tetanus 29
Congenital syphilis, ages <  1 year 74 Trichinosis 38
Diphtheria 1 Typhus fever, flea-borne (endemic, murine) (Tex. 1) 6

‘Seven of the 60 reported cases for this week were imported from a foreign country or can be directly traceable to a known internationally 
imported case within two generations.
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TABLE III.  Cases of specified notifiable diseases. United States, weeks ending 
July 6, 1985 and July 7, 1984 (27th Week)

Reporting Area
AIDS

Aseptic
Menin

gitis

Encephalitis Gonorrhea
(Civilian)

Hepatitis (Viral), by type Legionel-
losis Leprosy

Primary Post-in
fectious A B NA.NB Unspeci

fied
Cum.
1985 1985 Cum.

1985
Cum.
1985

Cum.
1985

Cum.
1984 1985 1985 1985 1985 1985 Cum.

1985

UNITED STATES 3.769 131 458 70 416,577 412,796 342 390 76 138 10 191

NEW ENGLAND 129 9 13 _ 12,240 11,585 7 21 1 9 4
Maine 5 - - . 507 470 - 1 - - -
N.H. - - 4 . 257 344 - - - -
Vt. - 4 - - 150 196 3 - 1 1
Mass. 80 - 8 _ 4,683 4,568 3 7 - 7 4
R.I. 4 3 . . 927 778 - 4 - 1 -
Conn. 40 2 1 - 5,716 5,229 1 9 - - -

MID ATLANTIC 1,469 1 68 5 63,566 56,407 33 47 3 4 15
Upstate N Y. 173 1 23 4 8,269 8,451 9 15 2 2 -
N Y. City 986 - 6 - 32,071 23,627 - - - - 15
N.J. 219 - 16 - 10,334 9,738 14 23 1 1 -
Pa. 91 - 23 1 12,892 14,591 10 9 - 1 -

E.N. CENTRAL 148 9 100 14 58,567 57,140 25 31 7 12 4 20
Ohio 25 5 41 4 14,599 14,283 14 8 5 6 1 2
Ind. 9 1 14 1 6,003 6,579 1 2 - - -
III. 75 - 13 6 16,392 13,904 - - 1 2 16
Mich. 26 3 26 . 16,283 15,987 10 21 1 4 3 2
Wis. 13 - 6 3 5,290 6,387 - - - - -

W.N. CENTRAL 39 9 30 3 20,361 19,654 7 17 3 1 .
Minn. 7 4 14 1 2,956 2,883 2 10 - - -
Iowa 5 1 10 - 2,190 2,215 - 4 2 - -
Mo. 20 2 - - 9,751 9,482 - 3 1 1 -
N. Dak. . - - 1 135 190 - - - - -
S. Dak. 1 . . 374 510 3 - - - -
Nebr. 2 - 1 . 1,800 1,301 2 - - - -
Kans. 5 1 5 1 3,155 3,073 - - - - - -

S. ATLANTIC 568 25 59 24 90,175 104,095 37 92 11 17 1 5
Del. 7 3 1 . 2.030 1,884 - - - -
Md. 67 6 16 1 14,721 11,681 - 7 2 5 1
DC. 70 - - - 7,446 7,515 - 1 - 1 -
Va 33 - 14 4 9,267 9,745 - - - - -
W. Va. 4 - 6 - 1,281 1,230 - 2 - - -
N.C. 30 5 19 - 16,770 16,277 1 8 - 2 2
S.C. 7 . 3 . 11,270 10,031 2 29 - 1 -
Ga. 88 2 - . . 20,127 10 15 - 1 1 1
Fla. 262 9 - 19 27,390 25,605 24 30 9 7 1

E.S. CENTRAL 42 17 18 4 35,751 35,742 . 8 4 - -
Ky. 12 1 5 . 4,030 4,309 - 2 3 - -
Tenn. 12 - 4 - 14,261 14,774 - 5 - - -
Ala. 16 15 7 4 11,418 11,364 - - - - -
Miss. 2 1 2 - 6,042 5,295 - 1 1 - -

W.S. CENTRAL 285 26 51 1 56,622 56,424 34 33 6 39 1 12
Ark. 4 - 1 1 5,299 5,069 2 1 - - 1
La. 53 5 2 - 12,029 12,786 3 8 3 2 1
Okla. 5 4 13 - 5,860 6,112 - 1 1 1 -
Tex. 223 17 35 - 33,434 32,457 29 23 2 37 10

MOUNTAIN 61 3 19 3 13,482 13,113 50 37 8 9 1 5
Mont. . 1 - - 369 563 - - - 1 -
Idaho . - - . 438 648 3 3 - - -
Wyo. . - 1 . 344 389 - - - - -
Colo. 25 1 6 - 4,056 3,808 5 6 3 6 1
N. Mex. 6 . 1 . 1,523 1,474 5 3 - 1 -
Ariz. 23 1 2 _ 3,968 3,520 29 14 4 1 1
Utah 4 . 7 3 571 643 3 2 1 1 2
Nev. 3 - 2 - 2,213 2,068 5 9 - - 1

PACIFIC 1,028 32 100 16 65,813 58,636 149 104 33 47 3 130
Wash. 56 1 11 . 4,543 4,131 14 5 3 3 27
Oreg. 15 - - . 3,204 3,268 9 9 3 - 2
Calif. 937 30 86 16 55,612 48,820 126 89 27 44 3 90
Alaska 2 - 3 - 1,505 1,452 - - - - -
Hawaii 18 1 - - 949 965 - 1 - - 11

Guam . U . . 67 129 U U U U U 1
PR. 41 3 4 2 1,887 1,792 5 19 - 3 2
VI. 2 U - - 235 258 U U u U U -
Pac. Trust Terr. - U - - 146 - U U u U U 20

N: Not notifiable U: Unavailable
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TABLE III. (Cont'd.) Cases of specified notifiable diseases. United States, weeks ending 
July 6, 1985 and July 7, 1984 (27th Week)

Reporting Area
Malaria

Measles (Rubeola) Menin-
gococcal
Infections

Mumps Pertussis Rubella
Indigenous Imported * Total

Cum.
1985 1985 Cum.

1985 1985 Cum.
1985

Cum.
1984

Cum.
1985 1985 Cum.

1985 1985 Cum.
1985

Cum.
1984 1985 Cum.

1985
Cum.
1984

UNITED STATES 416 53

NEW ENGLAND 21 .
Maine 3 -
N.H. 2 _
Vt. - .
Mass. 11 _
R.l. 2 -
Conn. 3 -

MID ATLANTIC 60 2
Upstate N Y. 22 1
N Y. City 15 1
N.J. 6 .
Pa. 17 -

E.N. CENTRAL 18 .
Ohio 4 _
Ind. 1
III. 1 -
Mich. 11 .
Wis. 1 -

W.N. CENTRAL 13 .
Minn. 6 _
Iowa 1 .
Mo. 2 .
N. Dak. 1 _
S. Dak. 1 .
Nebr. 1 .
Kans. 1 -

S. ATLANTIC 56 9
Del. - -
Md. 14 8
D.C. 4 .
Va. 11 .
W. Va. 1 .
N.C. 6 _
S.C. . .
Ga. 3 .
Fla. 17 1

E.S. CENTRAL 7 .

Ky. 2 -
Tenn. . .
Ala. 4 .
Miss. 1 -

W.S. CENTRAL 33 36
Ark. . .
La. . 2
Okla. 1 .
Tex. 32 34

MOUNTAIN 23 .
Mont. . _
Idaho 1 .
Wyo. - -
Colo. 7 -
N.Mex. 8 .
Ariz. 4 _
Utah 2 .
Nev. 1 -

PACIFIC 185 6
Wash. 13 .
Oreg. 8 -
Calif. 147 6
Alaska 2 _
Hawaii 15 -

Guam 1 U
PR. . 3
VI. U
Pac. Trust Terr. - U

,546 7 357 1,909

33 - 86 101

. . _ 36
- - - 5

29 - 83 47

4 - 3 13

142 . 27 111
68 - 11 24
40 - 7 77
11 - 9 6
23 - - 4

282 . 125 639
- - 43 7
- - 1 3

193 - 66 162
36 - 15 436
53 - - 31

1 . 8 9
- - 4 3

_ . 2 2
_ • 2 -

1 : - 4

205 - 6 28

48 . 4 9
2 - 1 5

18 - 1 2
31 . _ _

9 - - -

8 . .
1

89 - - 11

- - 1 3
1
2

■ - 1 -

296 . 8 375
- - - 2

34 - . .
- - - 7

262 - 8 366

428 . 43 138
122 - 17 .
111 - 18 23

- - - -
- - 6 .
1 - 2 88

194 - - -
- - - 27
- - - -

159 7 53 505
22 - 13 108

3 - . .
121 7 f 35 267

13 - 5 130

10 U . 90
49 - 1

4 U 6 _
- U - -

1,432 38 1,936 30 793

65 2 40 2 39
2 - 6 - 2
8 - 7 - 19
8 - 2 - 2

12 - 13 1 6
11 1 7 1 5
24 1 5 - 5

235 1 210 1 62
101 1 120 1 29

25 - 14 . 9
37 - 26 . 2
72 - 50 - 22

258 23 750 5 90
86 18 227 2 21
36 3 33 - 11
56 - 147 . 13
55 2 277 3 21
25 - 66 - 24

79 . 62 1 66
17 - 1 . 15

7 - 8 1 4
34 - 11 - 12

3
i - 2 - 8
1
7 . 2 _

1
4

10 * 38 - 22

279 4 167 4 175
6 - 1 . .

36 - 25 . 76
6 - . - .

36 1 29 . 5
5 3 54 . 1

37 - 9 . 9
29 - 7 . .
50 - 13 1 49
74 - 29 3 35

64 . 17 3 12
5 - 4 . 3

22 - 11 3 5
22 - - . 2
15 - 2 - 2

122 2 204 . 122
12 - 4 . 10
19 - 2 . 5
25 N N . 70
66 2 198 - 37

64 1 192 4 43
4 - 7 . 3
2 1 7 . .
5 - 2 . _

17 - 16 3 13
8 N N . 5

19 - 93 . 13
7 - 5 1 9
2 - 62 - -

266 5 294 10 184
46 - 26 3 27
25 N N . 21

184 4 254 7 122
7 - 3 . 11
4 1 11 - 3

. U 4 U
9 2 112 . 5
- U 3 u _
- U 3 u -

.050 13 388 425

24 - 9 17

6 _ 2
1

12 - .
5 - 6 16
1 -

1
-

88 1 155 140
51 - 14 94

3 1 120 32
5 - 9 13

29 - 12 1

273 . 20 72
49 . 2

179 - . 2
19 - 5 43
12 - 14 18
14 - 1 7

81 . 19 28
9 - 2 2
3 - 1 .

14 - 7 .
- - 2 3
5 - - .
2 . . .

48 - 7 23

95 8 43 20
2 - 1 _

18 - 1 1

11 1 2 '
7 - 9 .

17 . . _
2 - 3 .
9 - 4 2

29 7 23 17

6 . 2 7
1 - 2 3
2 - - -

3 " -
1
3

231 _ 22 6
14 - 1 3

3 - .
205 - 1 .

9 - 20 3

73 . 4 12
17 . . .

3 . 1 1
3 - . 2

25 - . 2
5 - 2 .

13 - 1 .
5 - . 7
2 - - -

179 4 114 123
34 - 11 1
11 - 2
65 4 67 118

- - 1 1
69 - 33 3

. U 1 4
- 1 22 6
- u . .
- u - -

‘For measles only, imported cases includes both out-of-state and international importations. 
N Not notifiable U: Unavailable Înternational ^Out-of-state
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TABLE III. (Cont'd.) Cases of specified notifiable diseases. United States, weeks ending

July 6, 1985 and July 7, 1984 (27th Week)

Reporting Area

Syphilis (Civilian) 
(Primary & Secondary)

Toxic-
shock

Syndrome
Tuberculosis Tula

remia
Typhoid

Fever
Typhus Fever 
(Tick-borne) 

(RMSF)
Rabies.
Animal

Cum. Cum. 1985 Cum. Cum. Cum. Cum. Cum. Cum.
1985 1984 1985 1984 1985 1985 1985 1985

UNITED STATES 12,787 14,388 11 10,615

NEW ENGLAND 274 283 . 332
Maine 8 2 - 25
N.H. 6 6 - 8
Vt. 3 1 - 4
Mass. 145 168 - 198
R.l. 7 10 - 32
Conn. 105 96 - 65

MID ATLANTIC 1,779 1,969 1 1,922
Upstate N Y. 117 161 - 325
N Y. City 1,104 1,207 - 977
N.J. 363 358 - 229
Pa 195 243 1 391

E.N. CENTRAL 592 668 2 1,288
Ohio 74 129 1 223
Ind. 61 74 - 159
III. 311 216 - 565
Mich. 115 208 1 277
Wis. 31 41 - 64

10,812 59 157 2 4 4 + 2 3 2,616

296 _ 7 3 9
14 - - -
19 1

3 -
158 6 3 5

25 -
77 1 - 3

1,959 1 18 4 - 1 - * - 201
317 7 2 50
796 1 5
424 . 5 10
422 1 2 Z 141

1,401 17 19 f  1 84
277 3 17 ( 17
158 - 3 - 12
587 A - 14
290 . 5 2 10

89 - 2 - 31

W.N. CENTRAL 124 219 4 284
Minn. 28 65 4 58
Iowa 14 10 38
Mo. 59 115 - 132
N. Dak. 1 4 - 2
S. Dak. 4 - - 15
Nebr. 5 9 - 10
Kans. 13 16 - 29

S. ATLANTIC 3,157 4,258 2 2,189
Del. 17 12 - 20
Md. 198 268 - 204
DC 190 166 - 94
Va. 157 218 - 195
W. Va. 9 11 - 57
N.C. 341 428 1 266
S.C 409 385 - 296
Ga - 721 1 336
Fla. 1,836 2,049 - 721

E.S. CENTRAL 1,083 947 . 962
Ky 34 55 - 207
Tenn. 307 263 - 299
Ala. 328 300 - 300
Miss. 414 329 - 156

W.S. CENTRAL 3,188 3,464 . 1,270
Ark. 167 106 - 140
La. 557 627 - 179
Okla. 90 119 - 138
Tex. 2,374 2,612 - 813

MOUNTAIN 394 328 2 257
Mont. 2 2 - 29
Idaho 3 14 - 13
Wyo. 5 5 - 5
Colo. 93 75 - 30
N. Mex. 63 42 - 49
Ariz. 205 131 2 112
Utah 5 10 - 6
Nev. 18 49 * 13

PACIFIC 2,196 2,252 . 2,111
Wash. 65 74 - 115
Oreg. 44 70 - 72
Calif. 2,043 2,065 - 1,761
Alaska 2 3 - 67
Hawaii 42 40 - 96

Guam 2 - U 14
PR. 428 437 181
VI. 1 8 U 1
Pac. Trust Terr. 13 - U 16

325 19 8 19 491
58 1 5 - 89
34 . 1 - 93

158 15 1 1 22
8 . 1 64

11 2 . - 169
17 1 1 1 22
39 - - 16 32

2,276 6 18 1 0 4 * f 716
28 1 1 ,1

243 5 10 3 360
84

227 1 3 10 i 92
75 . i~ « 16

339 4 2 42 S ’ 4
276 27 3 41
316 . 9 109
688 - 8 4 1 94

1,002 3 3 26 +•/ 128
230 1 1 20
320 3 15 27
300 . 2 5 79
152 - 5 I 2

1,240 19 11 57 + 4 * 501
133 8 7 83
157 - - 11
123 7 . 42 3 61
827 4 11 8 t 346

274 9 6 10 t 3 208
14 2 . 5 1 106
14 . 1 2

. . 3 / 12
28 2 4 1 / 9
55 2 1 3

129 1 1 - 75
19 2 - - -
15 - - 1

2,039 2 69 2 278
106 - 4

76 1 - - 1
1,711 1 66 2 270

33 - - - 3
113 * 3 -

27 _
217 1 - 22

3 - 52 -

U Unavailable
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
July 6, 1985 (27th Week)

All Causes. By Age (Years)

Reporting Area All
p&r*

Ages ^ 6 5 45-64 25-44 1-24 <1 Total

NEW ENGLAND 671 441 153 39 17 20 45
Boston, Mass. 217 128 58 14 6 10 17
Bridgeport, Conn. 50 31 17 1 1 4
Cambridge, Mass. 24 21 3 - . 3
Fall River, Mass. 26 13 7 5 1 .
Hartford, Conn. 53 34 10 4 2 3 1
Lowell, Mass 21 14 7 . . .
Lynn. Mass. 14 12 1 1 . _
New Bedford, Mass. 17 15 2 . . 1
New Haven. Conn. 43 27 10 3 2 1 2
Providence. R.l. 71 52 15 2 1 1 5
Somerville. Mass. 4 3 1 - . . .

Springfield, Mass 47 31 9 4 1 2 4
Waterbury, Conn. 35 26 4 3 2 - 5
Worcester, Mass. 49 34 9 2 1 3 3

MID ATLANTIC 2.218 .403 504 169 54 87 79
Albany. N Y. 50 34 8 5 . 3 1
Allentown, Pa 16 14 2 - . .
Buffalo. N Y. 89 54 24 7 2 2 7
Camden. N.J. 25 16 6 . 2 1 .
Elizabeth, N.J. 24 17 6 - . 1 .
Erie, Pa t 39 28 9 1 . 1 3
Jersey City. N.J. ' 40 24 12 2 1 1 1
N Y City. N Y. 1.109 698 245 105 35 26 32
Newark, N.J. 83 39 24 8 2 10 11
Paterson, N.J. 32 19 7 2 2 2 1
Philadelphia, Pa. 296 177 62 20 3 34 10
Pittsburgh, Pa t 78 53 19 3 1 2 .
Reading, Pa. 21 18 2 1 - - .
Rochester, N Y. 112 75 28 5 3 1 4
Schenectady. N Y. 32 23 6 2 1 - -
Scranton, Pa t 26 20 6 . . 3
Syracuse. N Y. 74 47 21 3 1 2 1
Trenton, N.J. 27 14 8 3 1 1 .
Utica, N Y. 17 11 6 . 2
Yonkers, N Y. 28 22 3 2 * - 3

E.N. CENTRAL 2,159 1,527 354 120 70 87 87
Akron, Ohio 73 52 13 3 1 4 2
Canton, Ohio 33 28 4 1 . 2
Chicago, lll.§ 553 462 11 26 16 37 16
Cincinnati, Ohio 296 200 61 14 14 7 30
Cleveland. Ohio 111 68 28 7 2 6 6
Columbus, Ohio 130 86 31 9 1 3
Dayton, Ohio 94 66 20 5 1 2 1
Detroit, Mich. 193 105 53 18 10 7 4
Evansville, Ind. 50 36 9 4 1 1
Fort Wayne, Ind. 44 24 5 9 5 1 1
Gary, Ind. 12 8 2 1 1
Grand Rapids, Mich 66 50 5 7 3 1 5
Indianapolis, Ind. 140 81 39 4 8 8 2
Madison, Wis. 39 24 6 3 2 4 3
Milwaukee, Wis. 83 62 17 1 . 3
Peoria. Ill 29 22 4 3 . 3
Rockford, III. 26 11 12 . 1 2 4
South Bend, Ind 42 29 10 1 1 1 2
Toledo, Ohio 82 66 10 3 2 1 5
Youngstown, Ohio 63 47 14 1 1 -

W.N. CENTRAL 586 409 107 27 14 29 38
Des Moines, Iowa 44 30 9 2 2 1 6
Duluth, Minn 29 20 6 2 . 1 1
Kansas City, Kans. 30 18 5 3 2 2 .
Kansas City, Mo. 114 84 23 3 1 3 15
Lincoln, Nebr. 24 18 6 - - .
Minneapolis, Minn. 68 49 8 3 - 8 2
Omaha, Nebr 62 42 12 3 2 3 4
St. Louis, Mo. 119 82 20 3 6 8 3
St. Paul, Minn. 39 25 8 5 - 1 3
Wichita, Kans. 57 41 10 3 1 2 4

Reporting Area

All Causes. By Age (Years)

All
Ages ^ 6 5 45-64 25-44 1-24 <1

P&l"
Total

545 180 80 23 31 27
74 20 14 2 1 3

104 36 14 5 4 3
33 13 8 3 . 2
43 14 7 1 1 2
34 20 8 1 4 1
24 15 9 3 2 3
24 13 4 1 2 5
47 4 1 2 4 4
63 7 4 . 1 2
29 8 4 2 2 .
56 26 7 3 10 2
14 4 - - - -

415 135 29 24 42 34
59 23 7 5 7 3
35 12 2 1 . 6
39 7 2 3 3 .
70 15 5 1 2 4
89 31 5 8 23 7
50 19 1 2 2 8
14 5 . - 1 1
59 23 7 4 4 5

730 207 54 46 44 39
25 10 2 1 3 2

6 6 1 - 1
31 6 3 2 2
86 42 14 14 4 10
27 21 10 4 3 4
55 21 3 . 6 3

240 3 7 11 10 6
29 9 - 3 2 1
59 30 7 2 5
93 35 6 4 5 5
33 9 - 3 2 1
44 15 1 2 1 7

337 108 43 21 15 29
57 22 15 6 3 4
29 4 3 . 3
65 24 4 6 3 6
33 16 7 3 1 5
15 2 - 1 . 4
48 20 7 4 2 1

6 3 1 -
31 8 1 1 3 .

53 9 5 - 3 6

1,147 367 168 44 44 118
9 2 . 1

36 14 4 1 5 9
26 2 5 . 1
24 12 5 2 1 1
60 22 10 2 3 15

377 125 60 16 12 23
34 12 6 1 1 5
18 8 2 . 4
81 19 6 2 4 8
84 26 8 4 3 13
60 32 14 4 1 16
77 24 20 3 3 1
83 28 6 3 4 12
92 17 13 4 5 4
29 7 2 1 1 2
57 17 7 1 - 4

h+ 6,954 2,115 729 313 399 496

S. ATLANTIC 
Atlanta, Ga. 
Baltimore, Md. 
Charlotte, N.C. 
Jacksonville, Fla. 
Miami, Fla.
Norfolk, Va. 
Richmond, Va. 
Savannah, Ga.
St. Petersburg, Fla. 
Tampa, Fla. 
Washington, D C. 
Wilmington, Del.

E.S. CENTRAL 
Birmingham, Ala. 
Chattanooga, Tenn. 
Knoxville, Tenn. 
Louisville, Ky. 
Memphis, Tenn. 
Mobile, Ala. 
Montgomery, Ala. 
Nashville, Tenn.

W.S. CENTRAL 
Austin, Tex.
Baton Rouge, La. 
Corpus Christi, Tex. 
Dallas, Tex.
El Paso, Tex.
Fort Worth, Tex 
Houston, Tex. § 
Little Rock, Ark.
New Orleans. La.
San Antonio, Tex. 
Shreveport, La.
Tulsa, Okla.

MOUNTAIN 
Albuquerque, N.Mex 
Colo. Springs, Colo. 
Denver, Colo.
Las Vegas, Nev. 
Ogden, Utah 
Phoenix, Ariz.
Pueblo, Colo.
Salt Lake City, Utah 
Tucson, Ariz.

PACIFIC 
Berkeley, Calif. 
Fresno, Calif. 
Glendale, Calif. 
Honolulu, Hawaii 
Long Beach, Calif. 
Los Angeles, Calif. 
Oakland, Calif. 
Pasadena, Calif. 
Portland, Oreg. 
Sacramento, Calif. 
San Diego, Calif.
San Francisco, Calif. 
San Jose, Calif. 
Seattle, Wash. 
Spokane, Wash. 
Tacoma, Wash

TOTAL 1

861
111
163

57 
67 
67
53 
44
58 
75
46  

102
18

645
101

50
54 
93

156
74
20
97

1,081
41
14
44

162
65
85

271
43 

103 
143

47 
63

525
103

36
102

60
19
81
10
44  
70

1,779
12
60
33
44
97

598
54
28

112
125
112
127
124
131

40
82

•Mortality data in this table are voluntarily reported from 121 cities in the United States, most of which have populations of 100,000 or 
more. A death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are not included.

* Pneumonia and influenza.

f £ ^ £ 3 * 2  Z X & Z S Z *  ,hese 3 Pennsylvan'a ci,ies- ,he“  «  P«W counts tor the current week Comptete
tfTotal includes unknown ages.
§ Data not available Figures are estimates based on average of past 4 weeks.
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AC IP: DTP — Continued
should be fully evaluated to clarify their medical and neurologic status before a decision 
is made on initiating or continuing vaccination with DTP [see next section, item 3]).

6. Encephalopathy occurring within 7 days; this includes severe alterations in conscious
ness with generalized or focal neurologic signs. (A small but significantly increased risk 
of encephalopathy has been shown only within the 3-day period following DTP receipt. 
However, most authorities believe that an encephalopathy occurring within 7 days of 
DTP should be considered a contraindication to further doses of DTP.)

Immunization of infants and young children who have underlying neurologic disorders. 
The presence of a neurologic condition characterized by changing developmental or neurolog
ic findings, regardless of whether a definitive diagnosis has been made, is also considered a 
contraindication to receipt of pertussis vaccine, because administration of DTP may coincide 
with or possibly even aggravate manifestations of the disease. Such disorders include uncon
trolled epilepsy, infantile spasms, and progressive encephalopathy. Stable conditions, such as 
cerebral palsy and developmental delay, are not considered contraindications to receipt of 
pertussis vaccination.

Although there are uncertainties in the reported studies, recent data suggest that infants 
and young children who have had previous convulsions (whether febrile or nonfebrile) are 
more likely to have seizures following DTP receipt than those without such histories (8). A 
convulsion within 3 days of DTP receipt in a child with a history of convulsion(s) may be ini
tiated by fever caused by the vaccine in a child prone to febrile convulsions, induced by the 
pertussis component, or unrelated to the vaccination. Available data do not indicate that sei
zures alone, temporally associated with DTP administration, induce permanent brain damage 
in these children.

Whether to administer DTP to children with proven or suspected underlying neurologic dis
orders, and when, must be decided on an individual basis. An important consideration is the 
current low frequency of pertussis reported in most areas of the United States, indicating a 
relatively low risk of exposure. Other considerations include the current near absence of 
diphtheria in the United States and the low risk that an infant will acquire an infection with 
C. tetani. Based on these considerations and the nature of the child's disorder, the following 
approaches are recommended:

1. Infants as yet unimmunized who are suspected of having underlying neurologic 
disease. Possible latent central nervous system disorders that are suspected because 
of perinatal complications or other phenomena may become evident as they evolve 
over time. Because DTP administration may coincide with onset of overt manifestations 
of such disorders and result in confusion about causation, it is prudent to delay initiation 
of immunization with DTP or DT (but not OPV) until further observation and study have 
clarified the child's neurologic status. In addition, the effect of treatment, if any, can be 
assessed. The decision whether to commence immunization with DTP or DT should be 
made no later than the child's first birthday. In making this decision, it should be recog
nized that children with severe neurologic disorders may be at enhanced risk of expo
sure to pertussis from institutionalization or from attendance at clinics and special 
schools in which many of the children may be unimmunized. In addition, because of 
neurologic handicaps, these children may be in greater jeopardy from complications of 
the disease.

2. Infants and children with neurologic events temporally associated with DTP. in
fants and children who experience a seizure within 3 days of receipt of DTP or an en
cephalopathy within 7 days should not receive further pertussis vaccine, even though
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cause and effect may not be established (see PRECAUTIONS AND CONTRAINDICA
TIONS)

3. Incompletely immunized children with neurologic events occurring between 
doses. Infants and children who have received one or more doses of DTP and who ex
perience a neurologic disorder, e.g., a seizure, temporally unassociated with the admin
istration of vaccine but before the next scheduled dose, present a special problem. If 
the seizure or other disorder occurs before the first birthday and completion of the first 
three doses of the primary series of DTP, deferral of further doses of DTP or DT (but 
not OPV) is recommended until the infant's status has been clarified. The decision 
whether to use DTP or DT to complete the series should be made no later than the 
child's first birthday and should take into consideration the nature of the child's prob
lem and the benefits and risks of the vaccine. If the seizure or other disorder occurs 
after the first birthday, the child's neurologic status should be evaluated to ensure the 
disorder is stable before a subsequent dose of DTP is given (see next section).

4. Infants and children with stable neurologic conditions. Infants and children with 
stable neurologic conditions, including well-controlled seizures, may be vaccinated. The 
occurrence of single seizures (temporally unassociated with DTP) in infants and young 
children, while necessitating evaluation, need not contraindicate DTP immunization, 
particularly if the seizures can be satisfactorily explained. Anticonvulsant prophylaxis 
should be considered when giving DTP to such children. Parents of infants and children 
with histories of convulsions should be made aware of the slightly increased chance of 
postimmunization seizures.

5. Children with resolved or corrected neurologic disorders. DTP administration is 
recommended for infants with certain neurologic problems that have clearly subsided 
without residua or have been corrected, such as neonatal hypocalcemic tetany or hy
drocephalus (following placement of a shunt and without seizures).

Immunization of infants and young children with family histories of convulsion or 
other central nervous system disorders. The ACIP, after evaluating the evidence available 
concerning the risk of a neurologic illness following pertussis vaccination of a child with a 
family history of convulsion or other central nervous system disorder, does not believe that 
such a history is a contraindication to pertussis vaccination.
Preparations Containing Diphtheria Toxoid and Tetanus Toxoid

The only contraindication to tetanus and diphtheria toxoids is a history of a neurologic or 
severe hypersensitivity reaction following a previous dose. Immunization with tetanus and 
diphtheria toxoids is not known to be associated with an increased risk of convulsions. Local 
side effects alone do not preclude continued use. If an anaphylactic reaction to a previous 
dose of tetanus toxoid is suspected, intradermal skin testing with appropriately diluted 
tetanus toxoid may be useful before a decision is made to discontinue tetanus toxoid immuni
zation ( 17). In one study, 94 of 95 persons giving histories of anaphylactic symptoms follow
ing a previous tetanus toxoid dose were nonreactive following intradermal testing and tolerat
ed a further tetanus toxoid challenge without a reaction (17). One person had immediate 
erythema and induration following skin testing but tolerated a full intramuscular dose without 
adverse effects. Mild, nonspecific skin-test reactivity to tetanus toxoid, particularly if used un
diluted, appears to be fairly common. Most vaccinees develop inconsequential cutaneous 
delayed hypersensitivity to the toxoid.

Persons who experienced Arthus-type hypersensitivity reactions or fever greater than 
39.4 C (103 F) following a prior dose of tetanus toxoid usually have very high serum tetanus
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antitoxin levels and should not be given even emergency doses of Td more frequently than 
every 10 years, even if they have a wound that is neither clean nor minor.

If a contraindication to using tetanus toxoid-containing preparations exists in a person who 
has not completed a primary immunizing course of tetanus toxoid and other than a clean, 
minor wound is sustained, only passive immunization should be given using tetanus immune 
globulin (TIG) (see TETANUS PROPHYLAXIS IN WOUND MANAGEMENT)

Although there is no evidence that tetanus and diphtheria toxoids are teratogenic, waiting 
until the second trimester of pregnancy to administer Td is a reasonable precaution to mini
mize any theoretical concern.
DIPHTHERIA PROPHYLAXIS FOR CASE CONTACTS

All close contacts, household and other, with less than three doses of diphtheria toxoid 
should receive an immediate dose of a diphtheria toxoid-containing preparation and should 
complete the series according to schedule (Tables 1 and 2). Close contacts with three or 
more doses who have not received a dose of a preparation containing diphtheria toxoid 
within the previous 5 years should receive a booster dose of a diphtheria toxoid-containing 
preparation appropriate for their age.

All close contacts should be examined daily for 7 days for evidence of disease. Asymp
tomatic unimmunized or inadequately immunized close contacts should receive prompt 
chemoprophylaxis with either an IM injection of benzathine penicillin (600,000 units for per
sons under 6 years old and 1,200,000 units for those 6 years old or older) or a 7- to 10-day 
course of oral erythromycin (children: 40 mg/kg/day; adults: 1 g/day). Erythromycin may be 
slightly more effective, but IM benzathine penicillin may be preferred, since it avoids possible 
problems of noncompliance with a multiday oral drug regimen. Bacteriologic cultures before 
and after antibiotic prophylaxis may be useful in the follow-up and management of contacts. 
Identified untreated carriers of toxigenic C. diphtheriae should receive antibiotics as recom
mended above for unimmunized household contacts. Those who continue to harbor the or
ganism after either penicillin or erythromycin should receive an additional 10-day course of 
oral erythromycin.

Even when close surveillance of unimmunized close contacts is impossible, the use of 
equine diphtheria antitoxin is not generally recommended because of the risks of allergic reac
tion to horse serum. Immediate hypersensitivity reactions occur in about 7%, and serum sick
ness, in 5% of adults receiving the recommended prophylactic dose of equine antitoxin. The 
risk of adverse reactions to equine antitoxin must be weighed against the small risk of 
diphtheria occurring in an unimmunized household contact who receives chemoprophylaxis. 
If antitoxin is to be used, the usually recommended dose is 5,000-10,000 units IM —after ap
propriate testing for sensitivity—at a site different from that of toxoid injection. The immune 
response to simultaneous diphtheria antitoxin and toxoid inoculation is unlikely to be impaired, 
but this has not been adequately studied.

Cases of cutaneous diphtheria generally are caused by infections with noritoxigenic strains 
of C. diphtheriae. However, a lesion suspected of being cutaneous diphtheria should be con
sidered to be caused by a toxigenic strain until proven otherwise. Recommendations for 
prophylaxis of close case contacts are the same as for respiratory diphtheria, since cutaneous 
diphtheria may be more contagious than respiratory infection for close contacts. If a cutane
ous case is known to be due to a nontoxigenic strain, routine investigation or prophylaxis of 
contacts is not necessary.
TETANUS PROPHYLAXIS IN WOUND MANAGEMENT

Chemoprophylaxis against tetanus is neither practical nor useful in managing wounds;
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wound cleaning, debridement when indicated, and proper immunization are important. The 
need for tetanus toxoid (active immunization), with or without tetanus immune globulin (TIG) 
(passive immunization), depends on both the condition of the wound and the patient's im
munization history (Table 4; see also PRECAUTIONS AND CONTRAINDICATIONS). Rarely 
has tetanus occurred among persons with a documented primary series of toxoid injections.

A thorough attempt must be made to determine whether a patient has completed primary 
immunization. Patients with unknown or uncertain previous immunization histories should be 
considered to have had no previous tetanus toxoid doses. Persons who had military service 
since 1941 can be considered to have received at least one dose; although most may have 
completed a primary series of tetanus toxoid, this cannot be assumed for each individual. Pa
tients who have not completed a primary series may require tetanus toxoid and passive im
munization at the time of wound cleaning and debridement (Table 4).

Available evidence indicates that complete primary immunization with tetanus toxoid pro
vides long-lasting protection—10 years or more in most recipients. Consequently, after com
plete primary tetanus immunization, boosters—even for wound management—need to be 
given only every 10 years when wounds are minor and uncontaminated. For other wounds, a 
booster is appropriate if the patient has not received tetanus toxoid within the preceding 5 
years. Antitoxin antibodies develop rapidly in persons who have previously received at least 
two doses of tetanus toxoid.

Td is the preferred preparation for active tetanus immunization in wound management of 
patients 7 years old or older. This is to enhance diphtheria protection, since a large proportion 
of adults are susceptible. Thus, by taking advantage of acute health-care visits, such as for 
wound management, some patients can be protected who otherwise would remain suscepti
ble. For routine wound management of children under 7 years old who are not adequately 
immunized, DTP should be used instead of single-antigen tetanus toxoid. If pertussis vaccine 
is contraindicated or individual circumstances are such that potential febrile reactions follow
ing DTP might confound the management of the patient, DT may be used. For inadequately 
immunized patients of all ages, completion of primary vaccination at the time of discharge or 
at follow-up visits should be ensured (Tables 1 and 2).
TABLE 4. Summary guide to tetanus prophylaxis in routine wound management — 
United States, 1985*
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History of 
adsorbed tetanus 
toxoid (doses)

Clean, minor 
wounds

All other 
wounds^

Td§ TIG Td§ TIG

Unknown or
<  three Yes No Yes Yes

^  three^ No#* No No+t No

•Important details are in the text.
"̂ Such as, but not limited to, wounds contaminated with dirt, feces, soil, saliva, etc.; puncture wounds; 
avulsions; and wounds resulting from missiles, crushing, burns and frostbite.
§For children under 7 years old; DTP (DT, if pertussis vaccine is contraindicated) is preferred to tetanus 
toxoid alone. For persons 7 years old and older, Td is preferred to tetanus toxoid alone.
^If only three doses of flu id  toxoid have been received, a fourth dose of toxoid, preferably an adsorbed 
toxoid, should be given.
**Yes, if more than 10 years since last dose.
**Yes, if more than 5 years since last dose. (More frequent boosters are not needed and can accentuate 
side effects.)
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If passive immunization is needed, human TIG is the product of choice. It provides longer 

protection than antitoxin of animal origin and causes few adverse reactions. The currently 
recommended prophylactic dose of TIG for wounds of average severity is 250 units IM. 
When tetanus toxoid and TIG are given concurrently, separate syringes and separate sites 
should be used. The ACIP recommends the use of only adsorbed toxoid in this situation. 
PERTUSSIS PROPHYLAXIS FOR CASE CONTACTS

Spread of pertussis can be limited by decreasing infectivity of the patient and by protecting 
close contacts of that patient. To reduce infectivity as quickly as possible, a course of oral 
erythromycin (children: 40 mg/kg/day; adults: 1 g/day) or trimethoprim/sulfamethoxazole 
(children: trimethoprim 8 mg/kg/day, sulfamethoxazole 40 mg/kg/day; adults: trimethoprim 
320 mg/day, sulfamethoxazole 1,600 mg/day) is recommended for patients with clinical per
tussis. The antibiotic should be administered for 14 days to minimize any chance of antibiotic 
failure. Chemotherapy, however, probably does not affect the duration or severity of disease.

There are two approaches for protecting close contacts (such as children exposed in a 
household or day-care center) of patients with pertussis—active immunization and chemo
prophylaxis. Close contacts under 7 years old who have not completed the four-dose primary 
series of DTP injections or who have not received a dose of DTP within 3 years of exposure 
should be given a dose of vaccine and should complete a primary series with the minimal in
tervals (Table 1). While the usefulness of chemoprophylaxis has not been well demonstrated, 
it may be prudent to consider a 14-day course of erythromycin or trimethoprim/sulfamethox
azole for close contacts under 1 year old, regardless of immunization status, and for unimmu
nized close contacts under 7 years old.

Prophylactic postexposure passive immunization is not recommended. Studies have 
shown that use of human pertussis immune globulin neither prevents illness nor reduces its 
severity. This product is no longer available in the United States.
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Notice to Readers

Nitrocellulose Paper Used in Western Blot Test —
Fire and Potential Explosion Hazard

Nitrocellulose paper is used in a variety of laboratory electrophoresis and gel-diffusion 
procedures, including the Western blot test. Nitrocellulose paper poses a well-recognized fire 
hazard and can be ignited at most ambient temperatures likely to be encountered in operating 
laboratories.

Additionally, nitrocellulose paper may be highly reactive and can detonate or explode 
when heated under the confinement conditions present in the closed chamber of a steam au
toclave. Therefore, potentially infectious gels deposited on nitrocellulose paper should not be 
decontaminated by autoclaving. Instead, such materials should be decontaminated by im
mersing in a 10% aqueous solution of household laundry bleach for 30 minutes. Following 
removal from the bleach solution, nitrocellulose paper can be disposed of by incineration or 
burial in a sanitary landfill.
Reported by Technical Consultation Activity, Laboratory Program Office, CDC.

Erratum: Vol. 34, No. 9

p. 125. In the article, "Pseudo-outbreak of Intestinal Amebiasis—California," the first sen
tence of the third paragraph should read: To evaluate the accuracy of E histolytica 
diagnoses, 71 slides from the 38 patients were reexamined by the University of Cali
fornia at Los Angeles Clinical Laboratory or the Los Angeles County Public Health 
Laboratories.
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FIGURE I. Reported measles cases — United States, weeks 23-26, 1985
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