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Neonatal tetanus treated with high dosage diazepam
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SUMMARY The combination of continuous intravenous infusion of diazepam (20-40 mg/kg per

day) and intragastric phenobarbitone (10-15 mg/kg per day in 4 divided doses) was used to treat
19 cases of neonatal tetanus. Mortality was 2/19 (11 %). This regimen was considered to have reduced
the mortality and the need for artificial ventilation. The main side effects encountered were severe

drowsiness, coma, and apnoeic episodes which
reduced.

Neonatal tetanus has a high mortality and is a
serious problem in developing countries. Diazepam
has powerful muscle relaxing and anticonvulsant
properties and has been used in conventional
dosage (2-13 mg/kg per day) to treat neonatal
tetanus, but this has had little effect on mortality
(Hendrickse and Sherman, 1966; Oduori, 1974). We
report our experience with high dose diazepam in
the management of neonatal tetanus.

Patients and methods

Nineteen consecutive cases of neonatal tetanus were
admitted to this hospital between January 1974 and
June 1977. The diagnosis was clinical, any neonate
presenting with at least 3 of the following was
included in the study: trismus, risus sardonicus,
muscular rigidity, and spasms of voluntary muscles.
Lumbar puncture was performed and blood glucose,
calcium, and magnesium levels were determined in
most patients. The severity of the illness was graded
according to the criteria of Patel and Joag (1959),
,one point being awarded to each of the following:
(a) inability to suck, (b) presence ofmuscular spasms,
(c) rectal temperature > 38°C within 24 hours of
admission, (d) incubation period < 7 days, (e) onset
-of spasms occurring within 48 hours after the first
symptom. All the patients had severe tetanus
(grades 4 and 5).

General care. On admission a peripheral intravenous
infusion with 5% dextrose in 0.18% saline was set
up. An initial slow bolus IV injection of 2 mg
,increasing to 10 mg diazepam was administered to
relieve muscular spasms and rigidity. The neonate
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were reversible when the level of diazepan was

was nursed in an incubator in the open paediatric
ward; the pulse and respiratory rate, colour, and
frequency and severity of muscular spasms were
closely monitored. Particular care was paid to
clearing the nasopharynx of secretions.

Antibiotics, tetanus antitoxin, and toxoid. The
umbilical cord, if infected, was excised and the
umbilicus cleaned with hydrogen peroxide and
surgical spirit. All patients received 1500 to 5000
units of equine antitetanus serum, and IV crystalline
penicillin (100 000 units kg/per day) was given for
7 days. Active immunisation was started before
discharge.

Feeding. During the first 24 hours the daily fluid
and electrolyte requirements were administered
intravenously as the risk of aspiration from uncon-
trolled spasms was greatest during this period.
Thereafter, nasogastric milk feeding was introduced
and the amount gradually increased. In most cases
nasogastric feeding was fully established by the 5th
to 7th day, the IV drip being continued only for the
administration of drugs. However in 7 patients
nasogastric feeding was not tolerated and nutrition
was provided by peripheral intravenous hyper-
alimentation.

Sedation. Muscle relaxation and sedation were
achieved by continuous IV infusion of high dose
diazepam (20-40 mg/kg per day) and intragastric
phenobarbitone (10-15 mg/kg per day in 4 divided
doses). The initial total daily maintenance dose of
diazepam was 20 mg/kg and this could be increased
gradually to a maximum of 40 mg/kg until spasms
were controlled. Additional bolus injections of
diazepam (5-10 mg) were administered if spasms
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were severe and frequent; but these were not given
more than 4 times in 24 hours. Once spontaneous
spasms had ceased for at least 48 hours, the dose of
diazepam was reduced every third day by approxi-
mately 10% of the previous dose. If dosage reduction
was attempted too rapidly, spontaneous spasms
recurred and subsequent control was sometimes
difficult. Diazepam was given via the nasogastric
tube when the spasms were controlled and naso-
gastric feeding had been established; this was

usually achieved after 5 to 10 days of intravenous
therapy. A few patients had hiccups but these were

effectively controlled by 2 to 5 mg IV chlorpromazine.

Total paralysis and intermittent positive pressure
ventilation (IPPV). This was instituted when con-

servative drug therapy at maximum dosage had
failed to control severe spasms. 7 (37%) out of 19
required this treatment. Except for Case 6, IPPV
was started within 24 hours of admission. All
previous sedatives were discontinued and tubocurare
was used to provide muscle relaxation. Details of the
anaesthetic care have been reported (Ganendran,
1974).

Results

17 patients survived the illness and 2 died while on

IPPV from tension pneumothorax and extensive
bronchopneumonia (Table). The mortality rate was

thus 11%. The average time in hospital was 40
days. Muscle rigidity persisted for about 5 to
7 weeks from onset of illness. At follow-up, 2
patients were found to have neurological deficit.
One of these (Case 5) was on the respirator
for 65 days during which time he developed num-

erous episodes of tension pneumothorax, broncho-
pneumonia, cyanosis, and bradycardia. Subsequently
he developed subglottis stenosis and at follow-up
examination at 2 years of age he was found to be
floppy with microcephaly and mental retardation.
The other patient (Case 14) had multiple episodes
of severe spasms with cyanosis, but was never on

IPPV. At 3 years of age this child was found to have
cerebral palsy with left hemiparesis, microcephaly,
and mental retardation. The neurological deficit in
these 2 patients probably resulted from cerebral
hypoxia suffered during severe spasms and, in Case 5,
from numerous episodes of tension pneumothorax

Table 1 Severity ofneonatal tetanus, mode of treatment, and outcome

Case Birthweight Age on Severity Diazepam dosage Paralysis Oralfeeding Outcome CNS
(kg) admission (grade 1-5) and IPPV begun outcome

(days) Bolus Infusion Maximum on day
(mg/dose) (mg/kg per (mg/kg per

day) day)

1 2-9 12 4 2 40 41 + - Died§

4
5

5

5

4
5

4
4
4
4
4
5

4

5,5
5,5
10,10,10
7,10,10

4
8,7,5,5
10

2
5

25
20
40
40

40
30
40
20
20
30
40
20
40

28
23
50
49

41
38
45
20
21
32
40
20
40

+

+

+

4
2
12*
14*

13*
3
3
2
2
4
3
2
12*

5 3 30 31 - 14*

4
4
4
5

5

5,5
10,10,10

30
20
40
40

32
20
43
50 +

2
2
5*
2

(10th day)
Alive Nil

Cerebral palsy,
mental retar-
dation, micro-
cephaly

Nil

Left hemi-

paresis, mental

retardation,

seizure, micro-

cephaly
Lost to

follow-up

Nil

Died§-
(2nd day)

15
10
4
7

9
7
12
9
13
13
10
7
9

2 3-2
3 3-2
4t 2-9
5 3-0

6 4-0
7 3-0
8 3-2
9t 3-2
10 2.9
11 2-7
12 3-0
13 3-0
14 3-9

15t 2-2

16
17
18
19t

2-7
3-1
3-0
3-1

14
7
8
6

*Intravenous hyperalimentation begun between 2nd and 3rd hospital day before oral feeding.
tScalp necrosis due to infiltrated intravenous diazepam.
*Jaundiced infants.
§Necropsy findings: Case 1, extensive brochopneumonia, pneumothorax. Case 19, Extensive bronchopneumonia.
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and cyanosis while on IPPV. The neurological
sequelae seem unlikely to be the result of
treatment with diazepam because these children were
still having frequent muscle spasms in spite of the
high dose of diazepam.

Discussion

Diazepam is a potent tranquilliser, anticonvulsant,
and muscle relaxant. Although the site and mech-
anism of its action are still incompletely understood,
it has been shown to block spinal reflexes in anaes-
thetised cats (Randal et al., 1961). Hendrickse and
Sherman (1966) first reported the use oforal diazepam
(up to 4-4 mg/kg per day) in a controlled study of
104 cases of neonatal tetanus. They concluded that
although the mortality rate (55 Y.) was unaffected by
diazepam, it was of value in relaxing tonic muscle
spasms; moreover it was relatively free of unpleasant
side effects or toxicity. There has been only one
report of the use of high dose diazepam (40 mg/kg
per day) in the successful treatment of a patient with
neonatal tetanus (Femi-Pearse, 1966).
From 1969 to 1973, we treated 43 cases of neo-

natal tetanus (89% of whom were grade 4 and 5
severity) with conventional dose IV diazepam (2-10
mg/kg per day divided into 4 doses) and nasogastric
phenobarbitone (5-15 mg/kg per day divided into
4 doses). The result was disappointing as 77% of
those patients subsequently required IPPV because
of failure to control the spasms (Lee et al., 1978).
In the present series, only 7 (37%) of 19 patients
required IPPV. The severity of the disease in the
present group was similar to the 1969-73 group
(100 and 89% respectively falling into the severe
grades). In our experience, increasing the dosage of
diazepam above 40 mg/kg per day did not appreci-
ably reduce the need for subsequent respiratory
support, as 6 of the 7 patients requiring more than
40 mg/kg per day needed IPPV (Table).
The main side effects encountered with this

regimen were severe drowsiness, coma, and occa-
sionally apnoeic episodes which were reversible
when the dose of the drug was reduced. These
patients tended to have excessive pooling of secre-
tions in the oropharynx because the swallowing
reflex was depressed, and they required frequent
suction. Respiratory arrest is another potential
hazard, but the continuous infusion of diazepam did
not seriously depress respiration. Renal, hepatic,
and haematological functions were also unaffected.

Although diazepam forms a white precipitate
when diluted with dextrose saline solutions, this
does not result in any adverse reaction nor does it
reduce the therapeutic potency (Smith and Masotti,
1971). However, the solvent of diazepam contains
5% sodium benzoate which competes with bilirubin
for the binding sites in albumin, thus increasing the
risks of hyperbilirubinaemia (Schiff et al., 1971).
Hyperbilirubinaemia was not a problem as most of
our patients were term infants and more than 7 days
old at admission. In this series only 3 developed neo-
natal jaundice; the maximum total bilirubin levels
reached were 8*5, 10*8, and (Case 15) 18*2 mg/
100 ml respectively. Case 15 was treated with
phototherapy and serum bilirubin fell to 10*8 mg/
100 ml 4 days later; unfortunately this patient was
lost to follow-up. During intravenous diazepam
treatment, care was taken to ensure that the per-
cutaneous intravenous needle was not dislodged as
skin necrosis can result from subcutaneous perfusion
of the drug.
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