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A randomized double-blind sham-controlled study of
intrathecal human anti-tetanus immunoglobulin in the
management of tetanus
M. AGARWAL, K. THOMAS, PETERJ. V., L. JEYASEELAN, A. M. CHERIAN

ABSTRACT
Background. Tetanus is a major cause of mortality and

morbidity indeveloping countries. Various modalities of treatment
to prevent progression of the disease and alter its outcome have
been tried. This study was designed to evaluate the role of intra-
thecal human anti-tetanus immunoglobulin (TIG) in the manage-
ment of tetanus.

Methods. Thirty-six adult patients presenting to an university-
affiliated teaching hospital were stratified based on the severity of
disease into mild and severe disease, and subsequently randomly
allocated to receive either 250 i.u. ofTIG intrathecallyor a sham
procedure mimicking the lumbar puncture.

Results. In mild tetanus, TIG administration significantly
retarded the rate of progression (p = 0.05), reduced the duration
of hospital (p=O.Ol) and intensive care unit stay (p=0.05),
need for tracheostomies (p=0.03) and the dose of sedatives
required for control of spasms (p=O.Ol). In mild tetanus, the
mortality rates were 20% and 30% in the treated and control
groups, respectively.

Conclusion. We suggest that TIG is useful in reducing the
morbidity, progression of disease and mortality in patients
presenting with mild tetanus.
Natl Med J India 1998; 11 :209-12

INTRODUCTION
Tetanus continues to be a major cause of morbidity and mortality
in developing countries. Many reports have suggested that
intrathecal anti-tetanus serum (ATS) or immunoglobulin is useful
in reducing the mortality from tetanus.':" These trials have
methodological weaknesses and there is no true double-blind
sham-controlled trial reported in the literature. As a result, the role
of intrathecal anti-tetanus immunoglobulin (TIG) in the manage-
ment of tetanus has not been established beyond doubt. 7

PATIENTS AND METHODS
All adult patients diagnosed to have tetanus over a 24-month
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TABLE I. Grading the severity of tetanus

Criteria Points Grade

Age of the patient >60 years
Incubation period <7 days*
Onset time <48 hours+
Dysphagia
Generalized rigidity
Reflex spasm
Frequent spontaneous spasm
Autonomic imbalance evidenced by

Excessive sweating 2
Fluctuating blood pressure

Post-abortal tetanus 1
Total 10

Total score
0-2=Mild

Total score
3or more = Severe

• Incubation period-time from injury to onset of first symptom
t Onset time-time from first symptom to onset of first spasm

study period were eligible for inclusion in the trial. The severity
of the disease was graded on a lO-point severity scale (Table I).
This scale has been modified from criteria devised by Patel and
Joag!' and Singh et al." and has been used to assess treatment
outcomes in a previous trial. 13

Study design and methodology
Patients were initially stratified as mild cases (those with an initial
score of <2) or severe cases (those with an initial score of ~3).
They were then randomly assigned using a block randomization
schedule to receive either intrathecal TIG (250 i.u.) or a sham
procedure mimicking the intrathecal injection in the form of a
needle prick and a plaster applied to the sham lumbar puncture site.
This procedure was carried out by a physician who was not
involved with the management of the patient. All patients received
supportive care which included sedation with diazepam, tracheo-
stomy and ventilation when required, and a lO-day course of
crystalline penicillin. In addition, patients with mild tetanus
received 750 i.u. TIG intramuscularly at admission and those with
severe tetanus received the same dose for 3 consecutive days.

The outcomes were assessed in terms of duration of hospital
and intensive care unit (lCU) stay, progression of disease, need
for tracheostomy and ventilation, dose of sedatives required to
control spasms and mortality. Ethical clearance was obtained
from the Ethics Committee of our institution.

Statistical analysis
The sample size calculation, to detect a 5-day difference in
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hospital stay between the treatment and control groups with 80%
power and 95 % confidence, required 14 patients per strata. The
assumption was that the mean hospital stay was 15 days with a
variability of 3 days. Thus, an estimate of 20 patients per strata
(i.e. 10 in each group in each strata) was considered to be a
sufficient sample size to detect this difference.

Comparisons for continuous and qualitative variables were
done by Mann-Whitney 'U' test and Fisher's exact probability
tests, respectively. The comparison of progression of disease
during the first 5 days of hospital stay between the two treatment
arms was done using the summary statistics area under the curve. 14

RESULTS
Thirty-six adult patients were enrolled during the study period-
20 patients had mild tetanus and 16 had severe tetanus. The
baseline characteristics of the two groups are provided in Table II.
Fifty-three per cent of patients had a history oftrauma antedating
the onset of symptoms. An otogenic focus was probably responsible
in 6% of patients, and in 8% of patients the aetiology was post-
abortal. In one-third of patients, no definite predisposing factor
could be identified. The mean score at presentation in the treatment
arms were similar.

The patients with mild disease who did not receive intrathecal
TIG were found to progress rapidly over the first 48 hours after
admission. Subsequently, the mean score plateaued off. In the
severe group, the scores remained unchanged over this period of
time (Fig. 1).

The outcomes assessed are shown in Table III. There were a
total of 14 deaths-5 in the mild group and 9 in the severe group.
Two patients who were discharged on request in a moribund
condition (one in the treatment arm and the other in the placebo
arm-both with severe disease) were also analysed as deaths.

The duration of hospital and ICU stay was significantly less in
the mild group which was treated with intrathecal TIG as compared
to the control group (p=0.01 and 0.05, respectively). Fewer
patients required tracheostomy (p = 0.03) and ventilation (p =0.06)
in the mild treatment group. The dose of sedation required for
control of spasms was also less in the mild treatment group
(p =0.01). There was no difference in mortality between the two
treatment arms. No significant differences in the outcomes were
observed in the two treatment arms in the severe group.

DISCUSSION
In 1917, Sherrington' demonstrated the efficacy of intrathecal
equine anti-tetanus serum (ATS) in monkeys. Subsequently,
numerous studies have been performed in humans to evaluate its
efficacy in altering the outcome of the disease. Parenterally-
administered ATS has a poor penetration across the blood-brain

TABLE II. Baseline variables

Item Mild Severe
Treatment Control Treatment Control

n=lO n=lO n=8 n=8

Meanage (years) 37 40 34 34
Sex(M:F) 8:2 6:4 5:3 5:3
Aetiology

Post-traumatic 7 6 2 4
Otogenic 1 0 1 0
Post-abortal 0 0 1 2
Idiopathic 2 4 4 2

Meaninitialgrade 1.8 2.0 5.4 5.4

barrier and does not achieve appreciable levels in the cerebrospinal
fluid. Hence, intrathecal administration has been used to bind the
circulating free toxin and prevent its inhibitory effect on the
inhibitory neurotransmitter glycine.

A review of the published literature shows that only five
studies had concurrent controls for evaluating the role of intrathecal
serotherapy in tetanus. A critical appraisal of these articles is
summarized in Table IV. All these studies have important
methodological problems and hence the conclusions may be
biased. In 1991, a meta-analysis? highlighted the problems
associated with these studies and called for a randomized sham-
controlled study with patients stratified on the basis of severity.

We stratified the patients on the basis of severity and allocated
these randomly to the treatment arms. Double-blinding was
ensured by a sham intrathecal procedure.

The results of earlier studies have been contradictory and
inconclusive. Sanders et al:? showed an overall reduction in
mortality from 14.5% to 4.5% with a treatment regimen which
included betamethasone in addition to ATS. Keswani et al.!
showed a mortality reduction from 56 % to 31 % in severe cases.
Vakil et al. 4 failed to show any benefit with intracisternal ATS
while Gupta et al. 6 showed a benefit in patients with mild tetanus.
The impact of intrathecal serotherapy on the morbidity and
progression of disease were not evaluated in these studies. With
a reduction in the mortality due to better supportive and nursing
care, the morbidity assumes greater importance. A reduction in
hospital stay and tracheostomy and ventilation would result in a
lower cost of treatment.

Our study has shown that TIG retarded the progression of
disease significantly (p =0.05) in those with mild disease (Fig. 1).
This benefit was not seen in those with severe disease probably
due to the small sample size. It is likely that the time of adminis-
tration of TIG in the course of the illness is also important. In
addition, the use of intrathecal TIG significantly reduced the
duration of hospital and ICU stay, the need for tracheostomy and
ventilation as well as the dose of sedatives required for control of
spasms in the mild group (Table III). The mortality was, however,
similar in the two treatment arms, probably due to the small
sample size. However, the study was not designed to detect a
difference in mortality .

We were surprised to find that the mild control group behaved
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FIG1. Pattern of progression of disease
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TABLE III. Distribution of outcome variables in patients with tetanus

Outcome Mild Severe
Treatment Control p value Treatment Control p value

Duration of hospital stay (in days)*
Mean (SEM) 12.3 (1.7) 24.1 (3.8) om 29.0 (3.0) 21.0 (5.0) 0.2
n 8 7 3 4
Duration of ICU stay (in days)*
Mean (SEM) 1.6 (0.8) 9.4 (3.5) 0.05 13.3 (6.4) 8.3 (3.1) 0.36
n 8 7 3 4
Duration of ventilation (in days)
Mean (SEM) 1.5 (1.0) 6.1 (2.4) «oos 9.9 (3.5) 4.0 (1.7) 0.09
n 10 10 7 8
Mean dose of diazepam (mg/day)
First week
Mean (SEM) 166 (32.0) 317 (51.2) 0.01 397 (35.0) 317 (68.6) 0.2
n 10 10 7 8
Second week
Mean (SEM) 89 (51.0) 352 (98.0) 0.02 317 (50.1) 269 (92.2) 0.73
n 7 8 5 4
Mean initial score
Survived 1.8 2.0 ns 4.0 4.0 ns
Expired 2.0 2.0 ns 6.2 6.8 ns
Tracheostomy
Number(%) 3 (30) 8 (80) 0.D3 7 (87.5) 6 (75) 0.5
Ventilation
Number(%) 2 (20) 6 (60) 0.06 5 (62.5) 5 (62.5) 1.0

Death
Number(%) 2 (20) 3 (30) 0.6 5 (62.5) 4 (50.0) 0.6

'Calculatedonlyfor thosewhosurvived

like the severe group in terms of hospital and ICU stay, need for
tracheostomy, ventilation and dose of sedatives required for
control of spasms (Table III). This could be because more patients
survived and progressed to severe grades of tetanus from the mild
group and the result is therefore more apparent than real. We feel
that this could be interpreted in the light of the following reasons:

1. Some of the patients who died in the severe group had very
high scores on admission. The morbidity (hospital and ICU
stay) were calculated only for those patients who survived (as
the data of patients who died early during the course of the
illness would skew the results, and would not reflect the actual
duration of hospital stay of patients with tetanus). The mean
initial scores of the patients who survived (in the severe group)
was 4.0 as opposed to 6.2 and 6.8 in the subgroup who died
(Table III). Since better survival (70 %) in mild controls and
less than 50 % in severe controls was associated with a longer
hospital stay, there was an observed similarity in the measure

TABLE IV. Critical appraisal of published literature on adult tetanus

of morbidity parameters between the two groups (mild and
severe controls).

2. The rate of progression of disease in the mild control group was
such that within 48 hours the mean score had escalated to 4.2,
thus behaving like the severe group (Fig. 1). Moreover, we
found that 50 % of mild controls progressed to the severe grade
in 24 hours and 70 % in 48 hours. However, the mild control
group behaved differently from the severe group in terms of
mortality. The mortality in this group was only 30 % compared
to 56% in the severe group.

Thus it appears that the role of immunoglobulin is more in
preventing the progression of disease. It is possible that it does this
by 'mopping up' free tetanus toxin in the cerebrospinal fluid
before it has been fixed to the toxin.

The lack of effect in the severe group could be due to:

1. The dose of immunoglobulin used in the study may be insuffi-
cient in this subgroup.

Study Treatment assignment Group Blinding Analysis by prognostic Result
comparability group

Sanders et at. 2 (ATS) Alternate Yes Single-blind Only high-risk group Benefit+
Keswani et at. 3 (ATS) Sequential No Single-blind Yes Benefit + , severe group
Vakil et al.' (TIG) Random in envelopes Yes Probably single-blind Yes No benefit

No sham LP
Gupta/Kapoor' (TIG) Sequential No Open Yes No benefit
Gupta et al," (TIG) Alternate Yes Open Only low-risk group Benefit + , mild group
Present study (TIG) Stratified random Yes Double-blind, sham LP done Stratified analysis Benefit+ , mildgroup

ATS equineanti-tetanusserum TIG humananti-tetanusimmunoglobulin LP lumbarpuncture
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2. The toxin may have already been fixed.
3. The study did not have sufficient power to detect a small but

significant difference in outcome in this group, since it had to
be terminated before completion of the last block of patients in
this stratum due to other constraints.

Subgroup analysis of the moderately severe treatment group
(scores 3 and 4) did not show any difference in any of the
morbidity variables studied. This group consisted of only 3
patients in the treatment arm and 2 in the control arm.

Our study suggests that TIG is useful in reducing the morbidity
and progression of disease in patients presenting with mild
tetanus. No significant benefit of its use was found in patients with
severe tetanus probably because of a smaller sample size. The
possible beneficial effects of this mode of adjuvant therapy
(especially in mild tetanus) in terms of reduction of mortality need
to be evaluated in a larger trial.
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Hodgkin's disease: A retrospective analysis of 15 years
experience at a large referral centre

L. CHANDI, L. KUMAR, V. KOCHUPILLAI, R. DAWAR, R. SINGH

ABSTRACT
Background. The prognosis of patients with Hodgkin's

disease has improved significantly over the past two decades,
primarily as a result of the development of curative combination
chemotherapy. However, data on the presentation and results of
treatment in Indian patients are scarce. We reviewed the clinical
and pathological data and the treatment outcome of patients with
Hodgkin's disease seen at our centre over the last 15 years.

Methods. The case records of 289 patients diagnosed to
have Hodgkin's disease at our centre between 1977 and 1992
were reviewed. Their clinical characteristics, treatment outcome
and prognostic factors for survival were analysed.

Results. The median age of the patients was 26 years with
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30% being in the third decade. The male:female ratio was 4: 1.
The mixed cellularity histological subtype was the most common
(68.5%), followed by nodular sclerosis (8.9%). '8' symptoms
were present in 73% of patients and 9.4% had bone marrow
involvement. At the time of presentation, 70% of patients had
advanced disease (stage III: 36%, stage IV: 34%). Complete
response to treatment was obtained in 65.7% of patients while
17.3% had partial response. The predictors of decreased overall
survival were age> 40 years, presence of '8' symptoms,
lymphocyte depletion histological subtype and stage IV disease.
Disease-free survival was influenced by the presence of '8'
symptoms, bone marrow involvement and stage IV disease.

Conclusion. Hodgkin's disease in Indian patients has a distinct
clinico-pathological profile. Combination chemotherapy has high
response rates even in patients with advanced disease at
presentation.
Natl Med J India 1998; 11:212-1 7

INTRODUCTION
Hodgkin's disease is a malignant lymphoma most commonly seen
in young adults, more so in males. The survival of patients with


