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UNEQUIVOCAL evidence for the therapeutic efficacy of antitoxin after the
onset of symptoms of tetanus has been obtained only in animal experiments,5
and differences between the experimental disease in laboratory animals and
the clinical disease in man are sufficient to invalidate any argument by analogy.
Most clinicians feel that the results of serum treatment of tetanus have been
very disappointing, and data from the World War experience2 3 seem to indi-
cate that tetanus antitoxin, invaluable as a prophylactic, is relatively useless
as a therapeutic measure. Nevertheless, the continued use of antitoxin in
cases of tetanus indicates that the question is not settled, and it appears that
further data are desirable.
A series of 642 cases was collected from the records of a group of hos-

pitals.1 The authors bear the sole responsibility for the presentation and
interpretation of the figures; nevertheless, in the truest sense, the work rep-
resents a joint contribution of these hospitals, and we wish to acknowledge
the great courtesy which we received from their administrative and profes-
sional staffs. Particular thanks are due to the record room workers.

Seventy-two cases from preantitoxin days form a control group. The
remaining cases have been grouped according to the amount of antitoxin
given within 12 hours of admission to a hospital,t and according to the
method of administration. Since, in experimental tetanus, serum is appar-
ently most effective if given intrathecally,5 special attention has been given to
the cases of patients treated in this manner. Such cases have been classified
by the amount of antitoxin given by this route, only within I2 hours of ad-
mission. The groups and their respective mortalities are given in Table I.

The mortality for the untreated group approximates that of the whole
* Based upon a thesis submitted to the Faculty of the Yale University School of

Medicine in candidacy for the degree of Doctor of Medicine, June, 1933.
t In most instances the dose cited was given within six hours of admission. In the

few cases which developed in a hospital, the figures are for treatment given within 12
hours of the first symptoms. Submitted for publication April I7, I936.
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TABLE I

MORTALITY IN UNTREATED CASES, AND IN GROUPS

CLASSIFIED ACCORDING TO TREATMENT

Total Antitoxin Inthrathecal Mortality
Groups within 12 hrs. Antitoxin Cases Deaths Per Centwithin 12 hrs.

A None None 72 47 65.3
B Less than io,OOO U None II6 68 58.6
C IO,ooU or more None I12 74 66. i

D Not specified Less than 2,000 U 74 47 63.5
E Not specified 2,000-9,000 U 107 70 65.4
F Not specified I0,OOOU or more i6i 99 6I. 5
Totals 642 405 63.0

series, and there are no significant differences among the several groups.
Nearly all the patients who received intrathecal antitoxin received large
intravenous and intramuscular doses in addition. Of the patients not treated
intrathecally, many of those (Group C) received very large amounts of anti-
toxin within the stated time. All but six of these patients received at least
20,000 units within I2 hours after hospitalization. From these data it is
evident that small or large doses of antitoxin have little effect on the mortality.

The figures generally cited as evidence for the therapeutic value of
diphtheria antitoxin are those correlating early treatment and low mortality.
However, in the study of these tetanus cases it soon became evident that
the mortality was highest in patients admitted to the hospital within 24
hours of the first symptoms, in both the untreated and treated groups. In
Table II the entire series is analyzed according to two prognostic criteria,
the incubation period, and the time between the onset of symptoms and hos-
pitalization. The correlation between the two is interesting.

It will be seen that in the cases of patients admitted on the first day the
incubation period is usually short. Both the incubation period and the dura-
tion of symptoms to admission must be considered in evaluation of the prog-
nosis, but the latter seems actually the more important. This observation
does not mean that early treatment was harmful. It merely shows that the
rapidity with which symptoms progress is an important factor in the prog-
nosis. Patients whose symptoms compel them to seek hospitalization within
24 hours of the onset of the disease are patients with severe tetanus. How-
ever, these figures confirm the belief that the effect of antitoxin treatment
cannot be great.

Since serum treatment, if effective at all, should be chiefly so on the first
day of the disease, it seemed desirable to select from the treated and un-
treated groups cases of patients admitted within this interval whose incuba-
tion periods were comparable. The figures are given in Table III.

Here again it is clear that treatment is not associated with a marked
diminution of mortality. There is a slight difference in favor of the patients
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TABLE III
CASES OF PATIENTS ADMITTED ON FIRST DAY OF

SYMPTOMS OF TETANUS

Incubation 0-7 Days Incubation 8-I4 Days
Group Cases Deaths Mortality Cases Deaths Mortality

A ............ ii II 100.0% I I IOO.O%
C ............ 15 14 93.3% I5 13 86.7%
A-D incl......... 57 54 94.7% 36 30 83.3%
EandF......... 51 44 86.3% 24 15 62.5%
receiving over 2,000 units intrathecally. This difference is barely twice the
calculated standard deviation;6 7 such a difference is classed as "probably
significant" by some statisticians. However, unqualified "significance" is at-
tributed only to differences of a magnitude at least three times that of the
standard deviation. The present data might be interpreted as a corroboration
of the experimental data in favor of intrathecal treatment, but their evi-
dential value is slight.

TABLE IV
MORTALITY IN PATIENTS ADMITTED ON FIRST DAY OF SYMPTOMS, WHOSE

INCUBATION PERIODS WERE NOT LONGER THAN 14 DAYS

Comparison of Groups A-D with Groups E-F
Groups Cases Deaths Mortality

A-D . 93 84 90.3%
E-F ........................ 75 59 78.7%
Difference IIi.6%
Calculated Standard Deviation ... 5.5%

The figures given there confirm those of previous workers,2' 3 and indi-
cate that relatively little has been accomplished in the specific treatment of
tetanus. Further work may confirm or deny the suggestion as to the desir-
ability of intrathecal treatment. It is hoped that the data in Table II may
be of value as a control for further therapeutic experiments. At present it
would seem that adequate sedation was the most hopeful line of attack.
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