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ABSTRACT We reviewed the results of arterial blood gas analysis in 127 patients with
neonatal tetanus on admission, and in 52 of such patients on the day before they died.
All patients were hospitalized at the Department of Child Health, Cipto Mangunkusumo
Hospital, Jakarta, On admission, most patients showed uncompensated metabolic acid-
osis. The mortality of patients with pH of less than 7 was 100%. There was no significant
difference between the mortality of patients with pH 7.35-7.45 and those with pH of less
than 7.35. Analysis of acid-base balance indicated that ventilatory failure was the most
common finding in 52 patients who subsequently died. We recommend using intra-
venous fluid containing a combination of 5% dextrose and sodium bicarbonate with 4 :

1 (vol/vol) ratio from the first day of hosp

italization to reduce the possibility of the

development of ongoing metabolic acidosis in patients with neonatal tetanus. Main-
taining adequate ventilation is mandatory in such patients. [Paediatr Indones 1994,

34:44-7]

Introduction

Patients with neonatal tetanus usually
suffer from trismus and muscle spasms.
The trismus causes the patients unable
to take their meal, while spasms of respi-
ratory muscles and larynx make breath-
ing difficulty leading to hypoxia. These
two conditions will eventually lead to an-
aerobic metabolism resulting in lactic
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acid accumulation (lactic acidosis). Pa-
tients with severe neonatal tetanus may
develop complications such as aspiration
pneumonia or bronchopneumonia.”® Re-
spiratory muscle and laringeal spasms,
and bronchopneumonia can cause re-
spiratory failure that may lead to death.
Metabolic acidosis and respiratory failure
are difficult to detect clinically; blood gas
analysis is the only way to determine
such alterations accurately.®

This study aimed to determine blood
gas alterations in patients with neonatal
tetanus on admission and few hours be-
fore the patients died.
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Methods

Arterial blood gas analysis was perform-
ed in 127 patients with neonatal tetanus
on admission, and in 52 patients on the
day the patients died. All patients were
hospitalized at the Department of Child
Health, Cipto Mangunkusumo Hospital,
Jakarta. A
On the day of admission the examina-
tion was performed before the patients
received intravenous fluid drip (IVFD)
therapy. All blood samples were analyzed
in the Intensive Care Unit Laboratory for
pH, PaCO,, PaO,, plasma bicarbonate
(HCO,-), base excess (BE) or deficit, oxy-
gen saturation, and standard bicarbon-
ate. The equipment is ABL 2 Acid Base
Laboratory, Radiometer Copenhagen by
using method described by Astrup et al.”

Results

Table 1 shows the mean values of pH.,
PaCO,, PaO,, bicarbonate, and base ex-
cess of 127 patients with neonatal teta-
nus on the day of admission. The results
clearly demonstrated that in general pa-
tients with neonatal tetanus sufferred
from uncompensated metabolic acidosis.

Table 1. pH and arterial blood gas analysis of 127
patients with neonatal tetanus on admission

Mean SD
pH 7.2 0.00
Pa CO, (mm Hg) 457 0.04
Pa O, (mm Hg) 83.2 0.70
HCO,- (mEgh) 1741 0.20
BE (mEgf) -10.2 0.06

Table 2 shows the results of pH and
arterial blood gas analysis classified us-
ing criteria suggested by Shapiro et al.®
We noted normal blood gas in 12, acute
ventilatory failure in 35, uncompensated
acidosis in 48, partly compensated aci-
dosis in 24, and compensated acidosis in
8 patients.

Table 2. Classification of results arterial blood gas
analysis in 127 patients with neonatal tetanus on ad-
mission

Classification No. of patients %
Normal 12 94
Acute ventilatory failure 35 276
Uncompensated acidosis 48 378
Party compensated acidosis 24 189
Compensated acidosis 8 6.3

Total 127 100.0

Table 3 shows the relationship be-
tween the pH on the day of admission
and the mortality. Of the 20 patients
with normal pH, 9 (45%) died, 63
(65.6%) out of 96 patients with pH of
less than 7.35 died, while all 11 patients
with pH of less than 7 died. The difter-
ence of the mortality between the pa-
tients with normal pH and pH less than
735 was not statistically significant.

Table 3. Relationship between pH on the day of ad-
mission and mortality

pH N recovered Died %
735-745 20 11 9 45
<735 96 33 63 65.6
<7.00 11 0 1 100.0
Total 127 44 83

X2=299;df=1; p>0.05
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Table 4 depicts pH and arterial blood
gas analysis of 52 patients few hours be-
fore the patients died. The mean results
showed acute ventilatory failure with the
mean pH = 7.08, PaCO, = 77.2 mm Hg,
PaO, = 60.8 mm Hg, HCO,- = 21.7mEq/],
and base excess = -9.5 mEq/1.

Table 4. pH and arterial blood gas analysis of 52 pa-
tients with neonatal tetanus few hours before died

Mean SD
pH 7.08 0.00
PaCO,(mmHg) 772 1.20
Pa O, (mm Hg) 60.8 0.03
HCO,- (mEg/l) 217 0.02
BE (mEq/l) -95 0.40

Table 5 shows the pH and arterial
blood gas analysis of th 52 paiients ac-
cording to Shapiro classification.® Most of
those patients (76.9%) showed acute
ventilatory failure.

Table §. Classification of blood gas status in 52 pa-
tients with neonatal tetanus few hours before died

Classification n %
Normal 3 58
Acute ventilatory failure 40 76.9
Chronic ventilatory failure 1 1.9
Uncompensated acidosis 4 7.7
Partly compensi.ted acidosis 2 3.9
Compensated acidosis 1 18
Compensated alkalosis 1 1.9

Total 52 100.0

Table 6 shows the cumparison of pH
and arterial blood gas analysis of pa-
tients with neonatal tetanus on admis-
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sion and on the day before the patients
died. The differences were statistically
significant in all blood gas components.

Table 6. Comparison of components of arterial blood
gas in patients with neonatal tetanus on admission
and at few hours before died

Mean values

Onad- Before t p

mission died
pH 7.21 708 2560; <0.001
PaCO, (mmHg) 457 772 41.78; <0.001
PaO, (mm Hg) 83.2 60.8 2034, <0.001
HCO,- (mEg/l) 171 21.7 11.50; <0.001
BE (mEdq/l) -102 -95 265  <0.01

Discussion

From Tables 1 and 2 we can see that on
admission most patients suffered from
uncompensated metabolic acidosis. For
this reason we suggest that on admis-
sion the IVFD should contain a combi-
nation of 5% dextrose and 1.5% sodium
birarbonate 1.5% with a volume / vol-
ume ratio of 4 to 1, instead of a combina-
tion of saline and dextrose usually ad-
ministered.* "

All of the 11 patients who had pH of
less than 7 died (Table 3) in spite of the
administration of sodium bicarbonate for
correcting the base deficit. This might be
due to the severity of the disease. The
case fatality rate of patients with pH val-
ue between 7.35 and 7.45 was not statis-
tically significant with that of patients
with pH of less than 7.35. We presumed
that this, at least in part, might be due to
sodium bicarbonate treatment.
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Tables 4 and 5 clearly demonstrate
that ventilatory failure was the most fre-
quently problem affecting severe patients
before they died. For these patients the
proper management would have been
intermittent positive pressure ventilation
in the Intensive Care Unit.

In conclusions, our simple data show-
ed that in general patients with neonatal
tetanus presented with metabolic acido-
sis, and as the disease became more se-
vere, respiratory problem developed that
might lead to ventilatory failure.
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