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Abstract

ment and was discharged after 24 days of inpatient care.

Background: Neonatal tetanus, though now rare in developed countries, is still a significant cause of mortality in
developing countries. Mortality, which can be as high as 100% without medical intervention, can be reduced to less
than 10% with intensive care. Low-resource settings still lack sophisticated intensive care that has been shown to
improve outcomes in high-income countries. However, there are low-cost interventions that have been shown to
improve outcomes such as the use of magnesium sulfate in the management of severe tetanus.

Case presentation: A 9-day-old term Itesot neonate presented to our facility with inability to breast feed, excessive
crying, and stiffening of the body when touched that started on the fourth day of life. On admission, she had signs
of respiratory distress, fever, and labile heart rate. A diagnosis of neonatal tetanus with autonomic dysfunction was
made, and the neonate was started on diazepam and magnesium sulfate infusion. She showed remarkable improve-

Conclusion: There is still need to improve case management modalities for neonatal tetanus in low-income settings
to improve outcomes. This case report summarizes how adopting a low-cost treatment modality for neonatal tetanus
resulted in good outcomes at a regional referral hospital in Eastern Uganda.
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Introduction

Neonatal tetanus, though preventable by maternal vac-
cination and aseptic delivery as well as cord care, is still
a common cause of morbidity and mortality in develop-
ing countries [1-3]. It is caused by a toxin of Clostrid-
ium tetani, a Gram-positive spore-forming anaerobe
and its incubation period ranges from 3 to 10 days. A
confirmed case of neonatal tetanus is defined as a neo-
nate with history of all three of the following: (A) normal
feeding and crying over the first 2 days of life; (B) onset of
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illness between 3 and 28 days of life; and (C) inability to
suckle (trismus), followed by stiffening (generalized mus-
cle rigidity) and/or convulsions (muscle spasms) [1].

The diagnosis is clinical and therefore requires a high
index of suspicion and knowledge on how tetanus pre-
sents by the clinician. Although neonatal meningitis or
sepsis may present with some features similar to neonatal
tetanus, there is no lock jaw in neonatal meningitis and
consciousness is spared in neonatal tetanus [1].

Case management involves: eradication of C. tetani,
neutralizing the circulating toxins, control of spasms,
supportive care including oxygen support, fluid manage-
ment, nutrition, minimal stimulation, and prevention of
recurrence through vaccination.
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Although the incidence of neonatal tetanus has
decreased over the years with the advent of mass vaccina-
tion of women of child-bearing age, the case fatality rate
remains high [1, 2, 4]. This is especially true for resource-
limited settings without modern intensive care, where
mortality can be as high as 80% [3, 5, 6]. This mortality
is attributed to autonomic nervous system dysfunction
(labile hypertension and unstable heart rate) and spasm
of respiratory muscles leading to respiratory failure.
There have also been reports of residual brain damage
from survivors of neonatal tetanus [4].

This case report summarizes good outcomes of neo-
natal tetanus thought to have resulted from insufficient
maternal tetanus toxoid vaccination during pregnancy
and environmental exposure to C. tetani.

Case summary

A full-term Itesot female neonate (birth weight 2800 g)
delivered by spontaneous vaginal delivery from a health
center III was referred to Soroti Regional Referral Hos-
pital special Care Unit (SCU) at 9 days of life. She cried
immediately after delivery with a recorded Apgar score of
8 at 1 minute and 9 at 5 minutes. The neonate was stable,
breastfed well, and was discharged the next day in a good
condition. On the fourth day of life, the mother reported
abnormal behavior that was of gradual onset. She noticed
excessive crying, tightness of the baby’s lips with pro-
gressive difficulty in breast feeding, and stiffening of the
body especially when touched. By the ninth day of life,
the baby could no longer breast feed and developed a
fever that prompted the parents to seek care at a nearby
health facility. They were then referred to our facility with
a diagnosis of neonatal sepsis.

The mother reported having received only one injec-
tion of the tetanus toxoid during the third trimester of
pregnancy and did not remember receiving similar vac-
cines in her childhood or teenage age. She also reported
that the floor of their house had just been freshly smeared
with cow dung and the neonate had been sleeping on a
thin mattress laid directly on the floor. She, however,
reported no application of cow dung or other substances
on the baby’s umbilical cord.

On admission, we found the neonate febrile at 39 °C,
fully conscious but with lockjaw and facial and general-
ized rigidity. She also demonstrated increased abdominal
muscle rigidity and generalized spasms when touched.
The umbilical stamp, though still wet, was clean with no
sign of infection. She had tachycardia at 172 beats per
minute and tachypnea at 72 breaths per minute, with
bronchovesicular breath sounds and transmitted sounds
but low oxygen saturation ranging from 76% to 82% on
room air. A diagnosis of neonatal tetanus with autonomic
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dysfunction was made at this point with a differential of
neonatal meningitis.

The complete blood count done showed a normal
hemogram for her age, and a blood smear revealed no
malaria parasites. Biochemical results also revealed nor-
mal renal function as well as serum electrolytes but with
a slight elevation in serum bilirubin levels. Given the
unstable clinical state, a lumbar puncture for cerebral
spinal fluid (CSF) analysis was not done and neither was
blood culture taken (services not available at the facility).
She was started on:

1. Supportive care: oxygen therapy at 0.5 L/minute by
nasal prongs, nursed in a dark room and given main-
tenance intravenous (IV) fluids with dextrose 10%
and Ringer’s lactate. Nasogastric tube insertion was
attempted on admission but was unsuccessful due to
very frequent spasms.

2. IV antibiotics; cefotaxime 50 mg/kg per dose eight-
hourly, gentamycin at 5 mg/kg once daily, and metro-
nidazole 7.5 mg/kg per dose 12-hourly for 14 days.

3. Spasm control: IV diazepam loaded at 1 mg/kg, then
maintained at 0.3 mg/kg/hour. IV magnesium sulfate
loading at 50 mg/kg, then maintenance of 30 mg/kg/
hour as per local protocol (Fig. 1). We monitored
the frequency and intensity of spasms (Fig. 2). There
was no improvement in spasms after 24 hours, so we
increased the diazepam infusion to 0.4 mg/kg/hour.

4. With no access to tetanus immunoglobulin, we gave
her two doses of intramuscular (IM) equine tetanus
antitoxin (TAT) serum, each containing 1500 IU on
days 2 and 3 of admission.

Once the nasal gastric tube insertion was successful, we
initiated expressed breast milk for nutrition.

Physiotherapy was initiated on the 19th day of admis-
sion when spasms had stopped; the nasogastric tube was
removed, and breast feeding was restarted.

She was discharged after 24 days of in-patient care, in a
stable state on oral diazepam at 0.3 mg/kg/hour given six-
hourly. On review 2 weeks later, she was well, with nor-
mal tone and reflexes, and was breast feeding well with
no reoccurrence of spasms. Oral diazepam was tapered
off successfully, and the infant is now growing well with
no neurologic sequelae. She was immunized as per the
immunization schedule for infants, and the mother got
two doses of tetanus toxoid vaccine after discharge as per
World Health Organization (WHO) recommendation.
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MANAGEMENT GUIDELINES FOR NEONATAL TETANUS - SRRH

1. Immediate sedation to control spasms
Loading: IV Diazepam 1mg/kg , slow bolus and IV magnesium sulphate

50mg/kg intravenously if hypertensive, tachycardia, fever.
Maintainace: Sedatives infusion added into maintenance fluids over 24 hours.

e Diazepam 0.4-1.2mg/kg per hour

e Magnesium sulphate: 30-40mg/kg per hour, tapered once spasms are
controlled.

2. Neutralization of the toxin

e Tetanus immunoglobulin (TIG) 500 international units (IU) intramuscularly

e Or Equine/bovine anti-tetanus serum (ATS) - 1500 IU single dose
intramuscularly (Watch out for serum sickness). Dose can be repeated if
spasms persist.

3. Eradication of the source of toxins

e Debride and clean the umbilical cord using hydrogen peroxide and surgical

spirit
Antibiotics used in neonatal tetanus
Drug Route Postnatal age Dose
Penicillin G v 0 to 28 days 100,000 U/kg/day divided every 6 hr
OR
Metronidazole IV/PO <7 days 7.5mg/kg/dose 12 hourly
8 to 28 days 15mg/kg/dose 12 hourly
AND
Cefotaxime \Y, <7 50mg/kg/dose 12 hourly
8 to 28 days 50mg/kg/dose 8 hourly
Gentamycin \% Term 5mg/kg/day, once daily
Preterm 3mg/kg/day, once daily
OR
Ceftriazone | [\ | 0 to 28 days | 50mg/kg/day

Ventilation: Free-flow oxygen via nasal canular 0.5-1L/minute to keep Sp0O2

>90%. Commence bubble CPAP if respiratory distress observed.
Maintenance intravenous fluids

Given per local protocol till spasms are controlled and NGT feeding can be

started.

Monitor and chart temperature, RR, PR and frequency/severity of spasms.
Fig. 1 Neonatal tetanus treatment protocol used at Soroti Regional Referral Hospital
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Discussion

Low-resource settings continue to report high mortal-
ity from neonatal tetanus, due to lack of sophisticated
management modalities like neuromuscular blockade
and invasive ventilation [1-3, 6]. This high mortality has
especially been reported in those with symptom onset
within the first week of life [3, 7], and in our case symp-
toms started on the fourth day of life. Earlier presentation
with disease may be due to higher inocula of C. tetani
bacteria, and/or younger infants may be physiologically
at higher risk of death [4].

Our patient presented with features of autonomic
dysfunction (labile heart rate, tachypnea, and hyperpy-
rexia) and respiratory distress, which has been associ-
ated with high mortality in cases of neonatal tetanus [4,
6, 7]. In well-resourced settings, when benzodiazepines
alone fail to control spasms, neuromuscular blockage
and ventilation are instituted with good outcomes [8].
These modalities control respiratory muscle spasms and
reduce the risk of death from respiratory muscle failure,
a major cause of death in neonatal tetanus. However, in
our setting that has no access to mechanical ventilation,
we adopted the use of magnesium sulfate alongside diaz-
epam and achieved a good outcome.

Magnesium sulfate causes muscle relaxation, vasodila-
tion, and lowering of heart rate, which can help mitigate
autonomic dysfunction [9] and has been associated with
good outcomes in places with limited intensive care [6,
10].

Other case management components include eradi-
cation of C. tetani using broad-spectrum antibiotics
together with umbilical cord debridement and cleaning
with hydrogen peroxide and surgical spirit. Neutraliza-
tion of circulating tetanus toxin is best done with intra-
muscular tetanus immunoglobulin (TIG), but in our case
we used two doses of TAT because we had no access to
TIG. TAT has been suggested as an alternative to the
tetanus immunoglobulin, but care should be taken dur-
ing administration given the risk of serum sickness. Our
patient did not exhibit any reaction to it. Our patient was
also provided with supportive care.

Neonatal tetanus is a vaccine-preventable disease,
and two or more doses of tetanus toxoid vaccine to the
mother have been shown to reduce neonatal tetanus
mortality by 94% [1, 4]. The benefit comes from the trans-
placental transfer of tetanus antibodies from the mother
to the fetus.

In our case, the mother had only received one dose of
tetanus toxoid during her pregnancy, which made the
neonate more vulnerable to neonatal tetanus. Given
that the delivery happened at a health facility with a
trained health worker, we believe the infant most likely
got exposed to C. tetani during the process of handling
at home. Their home floor had just been freshly smeared
with cow dung at the time the baby was taken home, and
cow dung is known to harbor C. tetani [11].

Since neonatal tetanus infection does not confer per-
manent immunity to the infant, primary series of tetanus
immunization are recommended, and this was started
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at 6 weeks. The WHO also recommends that mothers
of babies managed for neonatal tetanus should be vacci-
nated with two doses of tetanus toxoid, at least 4 weeks
apart [1], and this was done for the mother.

Conclusion

This case report highlights the importance of adhering
to the WHO recommendation of two or more tetanus
toxoid vaccines during pregnancy, early identification of
neonatal tetanus, and adopting case management modal-
ities shown to improve outcomes in resource-limited
settings.
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