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ORIGINAL ARTICLE

High Dosage Diazepam as Single Antispas-
modic Agent in the Treatment of
Neonatal Tetanus

by
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(From the Department of Child Health Medical School
University Udayana, Denpasar)

Abstract

An evaluation of diazepam as a single antispasmodic drug in the treatment of
neonatal tetanus was made on 30 neonates, who were admitted to the Dept. of Child
Health, General Hospital, Denpasar. Diazepam ( Valium) was given with the dose
of 2,5 mg intravenously at 2 hours intervals. It can be increased in very severe ca-
ses, to @ maximal dose of 40 mg/kg.bw/day.

The overall mortdlity of this study was 20%. Almost all deaths occurred wi-
thin the first 5 days. Incubation period of less than 7 days, period of onset of less
than 48 hours, age on admission of less than 5 days and spontaneous paroxysmal
spasm were important factors to contribute to the high mortality. The moreality
also rose in proportion to the severity according to Patel and Joag criteria.
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Introduction

Tetanus as a preventable disease ds still
a major public health problem in develo-
ping countries. The incidence of this di-
sease is still high. Geographic, social, cul-
tural and economic factors interrelate to
form an important background for the

prevalence of this disease. Lack of educa-
tion, inadequate medical care and igno-
rance arc also important factors to con-
tribute to the high incidence of this disea-
se. (Athavale and Pai, 1964; Stoll, 1979).

Furthermore, treatment of neonatal
tetanus is still a major challenge to the
pediatrician in the developing countries.
Various forms of treatment have been
tried (Adam et al, 1979; Bhat et al, 1979;
Khoo and Lee, 1978; Liem Wie Tjoen et
al, 1970; Sedhagatian, 1979; Sing et al,
1980), but the result was still very contro-
versial. For sedation, and control of
spasms the commonly used drugs are phe-
ncbarbitone and chlorpromazine (Gupta
et al, 1979). However in higher doses se-
rious side effects like depression of respi-
ration, hypotension and Lypothermia fre-
quently appear. It would be desirable to
have some drugs which would have simi-
lar. good spasms controlling properties
and yet be free of these serious side ef-
fects. Diazepam has been used in some
centres and proclaimed to be effective
(Femi Pearse, 1966; Ismudijanto et al,
1981; Khoo and Lee, 1978; Taslim S. Soe-
tomenggolo et al, 1981).

The purpose of this siudy is to evalua-
te the result of high dosage diazepam with
the maximal dosage of 40 mg/kg bw/day

as a single antispasmotic drug in treating
patients with neonatal tetanus, and to find
out the factors which might contribute
to the mortality of the disease.

Material and Methods

The 30 cases of neonatal tetanus who
were admitted to the Department of Child
Health at the Generall Hospital of Denpa-
sar from July 1981 to June 1982 were ta-
ken for this study. The age, sex, birth pla-
ce, mortality, period of onset, incubation
period, duration of hospital stay were
analysed. All cases were classified into
5 grades of severity occording to the cri-
teria of Patel and Joag (reviewed by
Athavale, 1964). After admission, treat-
ment were given as follows:

a. Intravenous fluid drip (1VFD) with
10% dextrose was started and continu-
ed till spasms were adequately con-
trolled (Adam et al, 1979; Gupta et al,
1979). After 48-72 hours of admission,
gastric feeding were introduced (Tas-
lim S. Soetomenggolo et al, 1981).

b. Anti tetanus serum (ATS) 5000 units
were given intravenously on admission
and the next day.

c. Antibiotics used were ampicillin 125
mg intravenously at six hours interval
for five days and ampicillin in the sa-
me dose orally for the next five days.
Additional antibiotics were used if se-
condary complication set in.

d. Diazepam (Valium) of 2,5 mg was gi-
ven intravenously at 2 hours intervals,
In cases where spasms were not ade-
quately controlled, the dosage should
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be increased gradually to a maximal
dose of 40 mg/kg bw/day (Ismudijan-
to et al- 1981; Khoo and Lee, 1978;
Taslim S. Soetomenggolo et al, 1981).
After spasms could be controlled, the
drug was withdrawn gradually, If there
were no spasms for 3 days, sedation
was stopped (Sutanto Dibyosubroto,
1980)-

e Treatment of the umbilical cord was
restricted to cleaning of the stump
with 95% alcohol or 10% betadine so-
lution-

f. Especially stern measures were taken
to clean the respiratory tract during
and after the spasms.

2. Oxygen was given as meeded.

Result

A. Age and sex incidence

Table 1 lists the age on admission, sex
incidence and the mortality. Of the 4 pa-
tients aged 5 days or less, only 1 patient
recovered and 3 died (75%). Of those bet-
ween 6-10 days old, 10 recovered and 11
died (52.38%), while the 5 patients older
than 10 days, 1 (20%) died and 4 reco-
vered. The overall mortality of the 30
patients was 50%.

From this table we can see also that of
the 30 patients, 18 were males and 12 we-
re females. Thus the sex ratio was 3:2.
Male to female ratio of the dead patients

were 11:4, while in the recovered patients
7:8.

TABLE 1: No. of cases and sex incidence in relation to prognosis,

Died Recovered
Age on admission |[No, of Cases Mort. (%)
l Males Females Males Females
< 5 days 4 2 1 — 1 75.00
6-10 days 21 8 3 6 4 52.38
> 10 days 5 1 = 1 3 . 20.00
Total % 11 4 7 8 50.00

B. Factors affecting the mortality

Table 2 shows the comparison bet-
ween the mortality of the patients who
were delivered by the “dukun”, their fa-
mily or the midwife. From this table we
can see that of 6 patiénts who were deli-

vered by the “family”, 4 died (66.67%),
while the 15 patients who were delivered
by the ”dukun” (traditional birth atten-
dant), 8 died (53,33%), and only 3 pa-
tiants died (33.33%) who were delivered
by the midwife. :
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TABLE 2: Mortality rate according to birth place,

iBirth place No, of Died Recovered Mort. (%)
Cases
At home by “family” 6 4 2 66.67
At home by “dukun” 15 8 7 53.33
Maternity clinic by midwife 9 3 6 33.33

From table 3 we can see the relation
of incubation period and the prognosis It
is seen that the majority of the patients
with an incubation period of 7 days or less
died (58.33%), while of the six patients

with an incubation period of more than
7 days cnly one patient (16.67%) died.

It seems that the mortality decreased
with the prolongation of the dincubation
period.

TABLE 3: Relationship between incubation period and mortality.

Incubation period No. of Died Recovered Mott. (%)
Cases
< 7 days 24 14 10 58.33
> 7 days 6 1 5 16.67

Table 4 shows the relationship of the
period of omset and the prognosis in our
series. The period of onset of 48 hours or
less was found in 86.67% patients, with

the mortality rate 57.69%. None of the 4
patients with the period of onset of more
than 48 hours died,

TABLE 4: Mortality in relation to peniod of onsel.

Period of onset No. of Died Recovered Mort. (%)
Cases
< 48 hours 26 15 11 57.69
> 48 hours 4 0 4 0.00
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Almost all deaths occurred whitin the
first 5 days (table 5). The duration of
hospitalization for those who recovered
varied from 13 to 53 days with a mean of
24.73 days.

Table 6, shows the temperdture on
admission. Each of the 3 group: Sub fe-
brile, febrile and hyperpyrexia had the
mortality rate: 31.25%, 80% and 66.67
respectively. -

TABLE 5: Mortality in relation to days of hospitalization.

Hospitalization No, of Died Recovered Mort. (%)
Cases
- 5 days 12 4 0 100.00
6-10 days 12 13 0 100.00
11-15 days 1 1% 3 25,00
> 15 days ! 1% 12 7.69
¥ — This patient also had aspiration pneumonia as complication

From our 25 patients who had sponta-
neous paroxysmal spasms, 14 (56%) died
while of the 5 patients who had induced
spasms, 1 (20%) died. The mortality in
relation to convulsion and age on admissi-
on is listed on table 7.

Scoring was dome on the first day of ad-
mission, when signs and symptoms are
usually positive. When this system is ap-
plied to our 30 patients, a direct relation-
ship can be seen between the severity of
the disease and the mortality rate (table
8). The majority of our patients were

TABLE 6: Mortality iin relation to body temperature on admission

Body temprature I\é(;.sec;f Died Recovered Most. (%)
< 38°C 16 5 1 31.25
38-39°C 5 4 1 80.00
~39°C 5 6 3 66.67
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TABLE 7: Mortality in relation to type of convulsion and age on admission,
g BiTadniiiEion No. of | Spontaneous| Induced i Recove| Mort. (%)
Cases par. spasm | spasm red
: |
< 5 days . 0 3 0 100.00
0 1 0 1 0.00
S
6-10 days 21 0 e i b
0 3 1 2 33.33
4 |
> 10 days s 0 1 3 22.00
0 1 0 1 ' 0.00

* —

days after admission.

= 2 patients also had a complication of aspiration pneumonia and died 11 days and 16

TABLE 8:  Mortality rate in relation 1o severity.

Severity I\(IJ(;.se(;f Died Recovered - Mort. (%)
Grade I 0 0 0 0.00
Grade II 1 0 1 0.00
Grade III 6 1 5 16.67
Grade IV 11 4 7 36.36
Grade V 12 10 2 83.33

grade IV and V. There was only one pa-
teient with grade 1L
Discussion
Treatment of established tetanus inclu-
des: therapy with antitoxin, antibiotics, ca-
re of wounds and supportive measures
(Stol}, 1979). Toxin has usually been fi-

xed and” cannot be neutralized (Kerr,
1979; Krugman and Katz, 1981).

However antitoxin may modify the disea-
se if it is given during the incubation peri-
od or very early in the course of the ill-
ness.

Antibiotics are recommended to elemi-
nate the vegetative form of C. tetani and
to control secondary infection.

Supportive therapy and good mnursing
care are of utmost importance. Vari-
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vus agents have been used to decrease the
frequency and severnity OI MUsCIE SPusIuS.
Diazepam (Valium is proven to be a
very valuable drug because it effectively
controls spasms and yet is free of signifi-
cant side effects (Agurell et al, 1975;
Krugman and Katz, 1981). Hendrickse
and Sherman (1966) first reported the use
of oral diazepam in a controlled study of
104 cases of neonatal tetanus. They con-
cluded that though the mortality rate was
55%, it was of value in relaxing tonic
muscle spasms; moreover it was relatively
free of unpleasant side effects or toxicity.
Gupta et al, (1979) added the diazepam
schedule and on comparison mortality in
the diazepam group was found lower than
the non diazepam group through it was
statistically not significant (p>0.05).

Dliazepam as a single agent to control
spasms were reported by Tjandra Husada
et al, (1976) and Taslim S. Soetomenggo
lo et al, (1981). They had mortality rates
of 50%. Their experience showed that di-
azepam (Valium) with the total dose of
8-10 mg/kgbw/day, was not enough {o
overcome the attack of convulsica.

The use of high dose diazepam were
reported by Femi Pearse (1966) and Khoo
and Lee (1978). Fem' Pearse gave 40mg/
kgbw/day for neonates weighing 3 kg for
3 days and then the dose was decreased
with the total duration of diazepam admi-
nistration of 3 weeks. While Khoo and
Lee gave 20-40 mg/kgbw /day combined
with phenobarbitone 10-15 mg/kgbw/day
This regimen adequately controlled spas-
ms in 12 patients and failed in 7 patients
who subsequently received total paralysis

and IPPV. The overall mortality was
11%.

In the present series we gave diazepam
(valium) of 2.5 mg intravenously at 2
hours interval and should be increased
in severe cases. The mortality of our ca-
ses (50%) is still high (table I), but if we
compare with the cases of Bhat, et al,
(1979, 72%), Athavale and Pai (1965,
739%), Medical record data from the
Dept. of Child Health Cipto Mangunku-
sumo, Jakarta 1979 (62.5%) (Cited by
Rusepno Hasan, 1982), this figure is much
lower.

From table 3 we can see that the age
on admission and also the incubation
period are important factors which
contribute to the severity of the di-
sease. Because the contamination general-
ly occurr at the time of cutting the umbi-
lical cord or putting traditiona! medicine
to the umbilical stump, this age is about
the same with the incubaticn period. In
our series it was observed that the younger
the age on admission or the shorter the
incubation period, the hLigher was the
mortality raie. This means that the you-
nger the age or the shorter the incubation
period, the more severe the disease. This
is also the opinion of many authors (At-
havale and Pai, 1964; 1965; Taclim S.
Soetomenggolo et al, 1981; Tjandra Hu-
sada et al, 1976).

From table 1 we can also sec the sex
incidence and its prognosis. The male
babies were more in number than the fe-
male, Previous investigators noted a
similar figure (Athavale and Pai 1964;
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1965; Bhat et al, 1979; Gupta et al, 1979).
According to table 2 21 (70%) patients
were delivered at home, Between
them, 15 (71.42%) were assisted by the
»dukun”, 6 (28.58%) by their family. The
lower mortality rate of patients delivered
by “dukun” proved that the existing he-
alth services function properly and deve-
lop proportionately including adequate tra
ining for ”dukun”. Marwoto and Ach-
mad Surjono (1976), reported that 27
(92%)) cases having home diliveries were
asissted by “traditional midwifes”, while
Dibjosubroto et al, (1978) found that 40
(90.9%) of neonates were delivered by
?peraji”.

Table 4 shows the relationship of period
of onset and prognosis of our series, The
period of onset was less than 48 hours in
86.67%, with mortality rate 57.69% Atha-
vale and Pai (1964) found a period of
onset less than 48 hours in 13.2% of new-
born infants, with the mortality rate
777% for period of onset less than 24
hours and 73.6% if the period of onset
was 24-48 hours. They concluded that the
shorter the period of onset, the worse was
the prognosis,

From table 5 we can see that 12 of 15
(80%) patients died during the first 5
days of hospitalization. Of these patients
4 died on the first day, 4 on the second
day, 3 on the third day and one on the
fourth day. If these patients are classified
to the criteria of Patel and Joag, 7 pa-
tients were grade V, 4 patients were grade
IV and only one patient was grade IL
In our observation all but two, death was
due to respiratory failure.

ET AL.

The body temperature on admission
did not have much effect on the morta-
lity (Tjandra Husada et al, 1976). Other
authors (review by Tjandrahusada, 1976)
however believed that very high tempera-
tures (more than 39°C) would have dete-
rious influence. In our senies the morta-
lity rate was 66.67% for temperature mo-
re than 39°C and 42.86% for temperature
39°C or less (table 6).

From our patients who had spontaneo-
us paroxysmal spasms, 14 (56%) died,
while of the 5 patients who had induced
spasms only one (20%) died. We conside-
red that spontaneous paroxysmal spasms
would certainly influence the outcome un-
favourably (table 5), Many investigators
also considered spasms as an important
factor for severity (Athavale and Pai,
1964; 1965; Ismudijanto et al, 1981; Tjan-
dra Husada et al, 1976).

Table 8 gives the relation of severity
of the disease as expressed in grades and
mortality in our series. The mortality as
shown above, rises in proportion to the
severity of the grading.

Rusepno Hassan (1982) reported that
there were no deaths among 2 cases
treated with valium, penthotal and inter-
mittent Mandatory Ventilation, Ellis
(1963) reported that there were no deaths
among 34 cases treated with curare and
IPPV and Smyth et al. (1964) treating
186 and 97 cases with tubocuranin and
IPPV, had a mortality of 21% and 10%
respectively (reviewed by Taslim S. Soe-
tomenggolo et al, 1981).
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Such a method of treatment is beyond
the scope of most hospitals in Indonesia,
due to the shortages of equipment and
experts medical personel, Resent investi-
gations revealed that diazepam (valium
as a relaxant in tetanus necnatorum) gave
good result. However some authors still
found different results in their trials. The
methed is very simple and can be dcne in
most hosgitals in Indonesia.

However we thought that it might be
more practical to immunize pregnant
women with tetanus toxoid, in the
hope that sufficient high tetanus an-

tibodies might remain for the protection
of thefr babties in subsequent pregnancy.
To be economical, protection should be
effective for periods of at least 3 to 5
years.

Newell et al, (1966), reported that the
immunization of a group of woman vo-
lunteers with (or 3) intramuscular injec-
ticns of 1 ml of aluminium phosphate ad-
scrbed tetanus ioxoid resulted in the com-
plete absence of tetanus neonatorum from
their babies born in subsequent preguan-
cies, for a period of mcre than four years,
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