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FOREWORD 

The primary aim of the Neonatal Tetanus Elimination Field Guide i s  to 
provide medical officers and other health personnel involved in neonatal 
tetanus elimination efforts at national, state, and local levels with a step- 
by-step guide for setting up and carrying out control and elimination 
activities. This guide particularly emphasizes enhanced surveillance for the 
identification and monitoring of high-risk areas and the conduct of special 
immunization activities targeted to women of childbearing age in those 
areas. Such measures are meant to supplement routine procedures such as 
providing diphtheria-pertussis-tetanus (DPT) vaccine for infants and 
children, tetanus toxoid (TT) for school-aged children, and TT for pregnant 
women. Detailed information on clean delivery and postdelivery practices 
wil l  not be given, as these topics are well covered in other documents of 
the World Health Organization (WHO). 

Much of the information contained in this manual was taken directly from 
technical papers previously prepared by the Pan American Health 
Organization and other WHO Regional Offices. In addition, several 
textbooks and a number of other publications were consulted. Some of 
these works are listed at the end of this guide. Sample forms are included 
in the appendices and may be copied or modified to meet specific 
program needs. 

V 



1 .  BACKGROUND 

1 .1 .  Introduction 

In many countries neonatal tetanus (NNT) is 
responsible for half of all neonatal deaths and for a 
quarter of all infant mortality. Over 10,000 
newborns are estimated to die annually from 
neonatal tetanus in the Americas. Neonatal tetanus 
is preventable by immunization and/or assuring 
clean delivery and postdelivery practices. 

In 1989 the World Health Assembly adopted a 
resolution calling for the elimination of neonatal 
tetanus from the world by 1995. This resolution 
has been endorsed by the Directing Council of the 
Pan American Health Organization (PAHO). In 
order to achieve the goal of neonatal tetanus 
elimination, Ministers of Health of PAHO Member 
Countries, with support from PAHO and a variety 
of international agencies, are beginning specific 
program activities. The intensification of neonatal 
tetanus activities should take place within the 
wider context of accelerated Expanded Program on 
Immunization (EPI) and existing maternal and child 
health (MCH) activities, and it should take 
advantage of recent accomplishments of the polio 
eradication program. It i s  recognized that the NNT 
elimination program is  different from other 
eradication programs, such as those for smallpox 
and polio, in that even after the goal of zero cases 
is  reached, the potential for return of the disease is  
always present. Therefore, the issue of 
sustainability i s  of paramount importance. 

1.2. Program Strategy 

Neonatal tetanus control can be achieved faster if 
efforts and resources are concentrated in 
geographic areas of high risk. The identification of 

these high-risk counties/municipalities wil l  permit 
health authorities to know where to implement the 
main strategy of the program, that is, the 
vaccination of all women of childbearing age with 
at least two doses of tetanus toxoid. 

To meet the goal of elimination of neonatal 
tetanus, it wil l  be necessary to intensify all 
principal components of the EPI and MCH 
strategies; therefore, all countries should do the 
following: 

Establish a tetanus surveillance system to record 
neonatal and non-neonatal tetanus cases 
separately. 
investigate all neonatal tetanus cases and 
institute active search for cases in areas which 
are thought to be "silent" for neonatal tetanus. 
A "silent" area is one that has or is likely to 
have neonatal tetanus cases occurring which 
are not reported. 
Concentrate vaccination efforts among women 
of childbearing age who live in high-risk areas, 
assuring that every contact with such women is  
an opportunity to provide vaccination and that 
they keep a permanent immunization record. 
Ensure that traditional birth attendants are 
involved in tetanus toxoid vaccinations and 
surveillance activities for neonatal tetanus. 
Utilize newer simple injection technologies, 
which can be used easily by lay personnel and 
introduced for routine use by national 
programs. 
Improve clean delivery and postdelivery 
practices. 

0 

After reading this manual, health workers should 
be able to accomplish the following tasks 
necessary for the success of this program: 
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Establish and/or expand active surveillance at 
sites where neonatal tetanus cases are most 
likely to be heard about or seen (such as 
hospitals, clinics, and churches), and begin 
educational and promotional activities to 
improve detection and reporting of suspected 
neonatal tetanus cases. 
Determine whether a suspected case is 
neonatal tetanus. 
Conduct an ongoing assessment of case data, 
including the thorough investigation of the 
circumstances surrounding each case, and 
identify risk factors. 
Develop special vaccination programs in areas 
at highest risk of neonatal tetanus (based on 
disease surveillance, population, and coverage 
data). 
Conduct selected reviews of birth practices to 
promote educational campaigns targeted at 
high-risk and problem communities. 

1.3. Program Management 

In order for a program of this magnitude to 
succeed, a well coordinated and managed 
approach is  necessary. This usually requires both 
centralized responsibility for all surveillance and 
control activities and decentralization, so that 
health workers have enough authority and 
flexibility at the local level to conduct program 
activities. The program manager needs to use the 
epidemiologic investigation data to direct the 
program and to supervise and evaluate activities. 
The manager must see to it that resources are 
directed toward high-risk areas. All activities 
should be detailed in a national plan of action, 
which should form the basis for local plans of 
action (Appendix A). 

Direct functional links need to be established 
between epidemiology and management. Such 
links require exchanges of reports and definition of 
tasks and duties related to the elimination 
program. A close collaboration should be 
maintained at every level between staff engaged in 

maternal and child health care and staff involved 
in the Expanded Program on Immunization. A 
national Interagency Coordinating Committee (ICC) 
should be established so that all involved 
agencies, both public and private, will have a 
clear idea of what each agency’s commitments are 
to the program. 

Training and management seminars play an 
integral role in the implementation of the neonatal 
tetanus elimination strategy. Development of 
workshops both for surveillance and for evaluating 
high-risk areas is  a priority. 

1.4. Information Systems 

An important aspect of a successful program is a 
well-developed information system, which 
provides program managers and health workers 
with the necessary information for taking 
appropriate actions (see Appendix B). Information 
from the disease surveillance system must also be 
summarized into regular useful reports and 
provided to all responsible health staff as well as 
management. 

Certain minimum information needs to be 
collected, analyzed, and reported at the country 
level. These data include the following: 

Current listings of all suspected, confirmed, and 
discarded cases. 
Listings of municipalities at high risk for NNT. 
Population of women of childbearing age by 
municipality. 
Number of doses of TT1, TT2, and TT3 
delivered to women 15-45 years of age. 
Listings of types of deliveries by municipality. 
Listings of reporting sites and weekly compliance. 

In addition, summary information on disease 
occurrence and control activities should be kept 
up-to-date, so that the current neonatal tetanus 
situation within a country can be evaluated at any 
given time (see Appendix C for sample form). 
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2. EPIDEMIOLOGY OF 
NEONATAL TETANUS 

2.1. Occurrence 

Records dating from the fifth century B.C. mention 
clinical illness which is consistent with tetanus. 
Even today, NNT remains an important cause of 
avoidable morbidity and mortality in developing 
countries. Clostridium tetani, the organism which 
causes neonatal tetanus, i s  ubiquitous, bct it i s  
most frequently found in densely populated 
regions with hot, damp climates where the soil is 
rich in organic matter. Neonatal tetanus is  most 
common in developing countries and rarely occurs 
in developed countries where improvements in 
delivery practices and nearly universal tetanus 
immunization have been achieved. In developing 
countries, the disease usually occurs among the 
poor in the urban periphery and in certain rural 
areas. 

The results of community-based surveys show that 
neonatal tetanus mortality rates range from less 
than 5 to more than 60 per 1,000 live births; these 
deaths represent between 23% and 72% of all 
neonatal deaths. The estimate of yearly deaths 
worldwide due to neonatal tetanus is  now placed 
at over half a million. Tetanus cases remain 
substantially underreported in most countries, and 
it is estimated by WHO that routine reporting 
systems identify only 2%-5% of the actual 
number. In the American Region, PAHO estimates 
that 10% of the true number of cases is detected 
by routine reporting systems. 

2.2. Epidemiologic Characteristics 

Sex: Worldwide reports indicate that the ratio of 
male to female NNT cases usually ranges from 1 :1 
to 1 :3, in both hospital and community-based 

surveys. One possible explanation for this 
predominance of female over male victims is that 
males may receive preferential care after birth. In 
the Americas, however, the ratio is  generally close 
to 1 : l .  

Mother's age: The average age of mothers usually 
ranges between 20 and 30 years, the same as the 
period of highest frequency of pregnancy. 

Seasonality: Seasonality has been observed in 
several countries; however, no plausible 
explanation for it has yet been put forward. 

Delivery location: Approximately 90% of NNT 
cases are home births. In the Americas, 7% of 
NNT babies were born in a health service facility, 
usually a hospital. A review of cases whose 
birthplace was a health facility reveals that the 
mother and baby were typically discharged within 
6 to 12 hours after delivery. When such early 
discharges occur, the mother or other persons may 
be more likely to handle the cord stump 
improperly. 

2.3. infectious Agent 

The tetanus bacillus (Clostridium tetani) is a gram- 
positive anaerobic rod that can develop a terminal 
spore. The disease is caused by the exotoxin 
produced by the vegetative form. Clostridium 
tetani multiplies quickly in decaying tissue. The 
vegetative form is  sensitive to heat and a number 
of antibiotics, and it cannot survive in the 
presence of oxygen. However, the spore form is  
very resistant to heat and common antiseptics. 
Spores can survive autoclaving at 121 "C for 
10-1 5 minutes and are relatively resistant to 
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phenol and other chemical agents. The 
germination of spores requires anaerobic 
conditions. If not exposed to sunlight, the spores 
may persist in soil for months to years. 

2.4. Reservoir 

The bacilli are widely distributed in the 
environment and in feces of certain animals and 
human populations; therefore, soil fertilized with 
manure may be highly infectious. In agricultural 
areas a significant number of normal human adults 
may harbor the organism in their stools. The 
spores are densely present in soil contaminated by 
feces and can also be found in street dust and on 
skin surfaces. 

2.5. Transmission 

Transmission usually occurs through infection 
during unhygienic cutting of the cord or improper 
handling of the cord stump, particularly when the 
umbilical cord is ”treated” or ”dressed” with 
contaminated substances which may contain 
tetanus spores, for example, animal dung. 

2.6. Incubation 

For neonatal tetanus, the incubation period is the 
time between the start of infection and the 
occurrence of the first symptom, usually trismus 
(lockjaw). In neonates the start of infection occurs 
soon after birth. The incubation period is  
commonly 6 days, but ranges from 3 to 28 days. 

2.7. Communicability 

Tetanus is not directly transmitted from person to 
person. 

2.8. Susceptibility and Immunity 

Infants born to immune mothers acquire temporary 
immunity for about 5 months. However, if an 
infant is born less than 15 days after the mother’s 
second or subsequent dose, the infant will not be 
protected because the vaccine will not have had 
time to stimulate the production of antibodies. A 
significant level of immunity can be obtained from 
vaccination with two doses of adsorbed tetanus 
toxoid given at least 4 weeks apart. The primary 
series of two doses should be reinforced by a third 
dose given 6-12 months later. The duration of 
immunity after three doses of tetanus toxoid is  
thought to be at least 5 years, with a total of five 
doses producing lifelong immunity. 

At present the most specific test available for 
determining tetanus immunity is the neutralization 
test in vivo. This test i s  expensive, time 
consuming, and requires a large number of 
animals. In vitro techniques-including passive 
hemagglutination, enzyme-linked immunosorbent 
assay (ELISA), and radioimmunoassay-are simple, 
sensitive, and rapid; however, they are less 
specific than the neutralization test. Although the 
results of these tests, which measure antitoxin 
levels, are not entirely comparable, a serum level 
of >0.01 international units per milliliter (IU/ml) is 
generally considered protective. 

2.9. Control 

The primary focus of the Neonatal Tetanus 
Elimination Program is  the immunization of 
women of childbearing age with tetanus toxoid. 
This strategy prevents neonatal tetanus and also 
tetanus in the mother. In addition, general 
improvements in delivery practices and 
postdelivery practices can also be effective in 
preventing tetanus. 
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3. CLINICAL ASPECTS 

3.1. Pathogenesis 

In a neonate, the portal of entry of the bacilli i s  
almost always the site at which the umbilical cord 
is cut. In the presence of dead tissue and possibly 
other organisms, the spores germinate and the 
bacilli multiply at the site of primary inoculation, 
producing the toxin tetanospasmin, which causes 
the symptoms and signs. The toxin disseminates by 
means of the bloodstream and lymphatics. It 
appears that the toxin progresses up the motor 
nerve trunks first and then up the spinal cord. The 
typical clinical manifestations of tetanus are 
caused by the effect of tetanospasmin on the 
central nervous system. Spasms such as lockjaw 
occur because the toxin allows the nerve cells for 
many muscle groups to fire at one time. Seizures 
may occur and the autonomic nervous system may 
be affected. 

3.2. Clinical Features 

There are three essentially different clinical forms 
of tetanus: (1) local, (2) cephalic, (3) generalized. 
Neonatal tetanus is  one form of generalized 
tetanus and i s  dealt with in detail in this manual; 
the other two forms, which are most common in 
older children and adults, will not be discussed. 

Failure to suck is often a first sign in the neonate, 
and typically occurs between the 3rd and 10th day 
of life. In spite of efforts by the infant, spasms of 
the superior and inferior masseter muscle (upper 
and lower jaw) impede feeding. Trismus (a spasm 
of the masticatory muscles) apparently disturbs the 
proper movement of the lips that helps control 
sucking. The newborn becomes irritable and cries 
constantly. The mother may st i l l  manage to 
squeeze milk into the mouth or to spoon-feed the 
infant; however, the jaw's rapidly increasing 

rigidity impedes swallowing. The cry of the 
affected newborn varies in intensity from a short 
hoarse sound to a gurgle. Exhaustion brings about 
cessation of audible crying. 

As a rule, neonatal tetanus follows a descending 
pattern of nerve involvement. The first sign i s  
usually trismus or lockjaw, followed by difficulty 
in swallowing, stiffness of the neck, rigidity of 
abdominal muscles, and a temperature rise of 
2-4 "C above normal. Spasms may occur 
frequently and last for several minutes. 

In the hours following the appearance of the first 
symptoms, generalized rigidity often occurs at the 
same time as the initiation of spasms. The jaws are 
contracted and the lips stretched laterally in an 
upward direction. The eyebrows are frequently 
arched, and the facial expression is  that of a 
sardonic smile (risus sardonicus). Sometimes the 
lips are rounded as if to whistle. 

The time between the first symptoms, usually 
cessation of suckling or trismus, and the 
occurrence of spasms is called the period of onset. 
In NNT this period has important prognostic value; 
the shorter the period of onset, the higher the case 
fatality rate. 

The tetanic spasms become more frequent and are 
often initiated by light or noise. Such spasms can 
last from a few seconds to more than a minute. 
Respiration is affected; infants can become pale or 
cyanotic, and some may die during the attack. The 
arms are usually flexed at the elbow, and the 
hands may be drawn to the chest during the 
spasm. When the fist is tightly clenched the thumb 
often interlocks within the fingers. The feet are in a 
dorsiflexed position with the toes tightly gripped. 
This hyperflexion of the toes is  very characteristic 
of the level of rigidity and of the hypertonia of the 
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CASE 2. A 13-day-old male infant was brought to 
Children’s Hospital of Los Angeles (California, 
U.S.A.) with respiratory arrest. He had been born 2 
weeks earlier at another hospital in an uneventful 
vaginal delivery; the patient was the fifth child of 
the mother. On the second day of life the patient 
was discharged from the hospital. On  the 10th day 
of life, the umbilical stump fell off, and purulent 
drainage was observed at the site. On  the 13th day 
of life, the infant had trismus, was irritable, and 
refused feedings. On the morning of the 14th day 
(the day of hospital admission), the infant was 
febrile, his body was rigid, his respirations were 
noisy, and he was drooling. The infant had 
frequent spasms of the extremities and the body 
triggered by external stimuli. The mouth was 
locked in an open position. Respirations were 
shallow, and an inspiratory rattle was heard that 
was suggestive of laryngospasm. 

Treatment included the use of tetanus antitoxin 
(human), surgical debridement of the umbilical 
stump, tracheostomy, reduction of environmental 
stimuli, and the use of diazepam (Valium), 
meprobamate, phenobarbital, chlorpromazine 
(Thorazine), and penicillin. The infant received 
feedings by gavage, and the bladder was emptied 
by Crede’s method. 

The patient’s condition improved steadily. Spasms 
decreased in frequency and stopped altogether 
after 4 weeks. The use of medications was also 
discontinued then, without return of spasms, and 
the patient was well when discharged after 48 
days in the hospital. 

3.2.2. Discussion 

Case #1 is  hypothetical and based on the typical 
case presentation of neonatal tetanus in the 
Americas. Case #2 is a case described by Krugman 
and Katz (1981); it i s  important because it 
occurred in Los Angeles in a patient who had 

been born in a hospital. important points 
illustrated by these cases include: (1) risk factors 
for NNT (birthplace, vaccination status of the 
mother, method of cutting the cord, etc.), 
(2) “missed opportunities” for immunization of the 
mother in case #1 (clearly, she had several 
opportunities during her previous pregnancies to 
be immunized, but there had been a failure to do 
so because she had presented so late for prenatal 
care each time), and (3) incubation period (which 
is associated with prognosis, since the shorter the 
incubation period the higher the case fatality rate). 
Perhaps the contamination of case #2 occurred 
during improper dressing or treatment of the 
umbilicus after discharge from the hospital. This 
case points out that no place is entirely free of the 
risk of NNT. 

3.3. Differential Diagnosis 

While no other disease clinically resembles full- 
blown neonatal tetanus, there are a number of 
medical conditions that can display one or more 
of the clinical findings observed in NNT. The 
differential diagnosis should include consideration 
of causes of neonatal convulsions. In general, 
there are three etiologic categories of neonatal 
convulsions: 

congenital (cerebral anomalies); 
perinatal (complicated labor, perinatal trauma 
and anoxia, or intracranial hemorrhage); 
postnatal (infections and metabolic disorders). 

Brain damage due to the first two categories may 
lead to spasticity, bizarre or jerky body 
movements, and convulsions. Infants with brain 
damage are often stuporous or in coma, and 
seizures usually develop late on the first postnatal 
day. Cerebral contusion, usually a secondary 
trauma associated with breech delivery or other 
obstetric difficulties, occurs particularly in large, 
full-term infants. Brain damage syndromes may 
often produce a laxness of mouth and tongue, the 
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