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SERUM TREATMENT OF PNEUMONIA 339

A Symposium on the Use of Antipneumococcic Refined
Serum in Lobar Pneumonia', December 15, 1027
i
THE CONTROL
(ABSTRACT) -

Jesse G. M. Brrrowa
A. TaE IMPORTANCE OF A CoNTROL SERIES OF CAsgEs ®

The evaluation of the effect of any therapeutic procedure
in pnenmonia is attended by certain inherent difficulties.
Probably seven of every ten patients recover regardless of
treatment, and therefore if one chances upon a succession
of favorable cases, he is apt to attribute the benefit to the
special treatment then in use. A short series of fatalities,
unless carefully controlled and analyzed, may lead to a
condemnation of what is really a very useful procedure.

Refined concentrated serum is desirable in order that
the dose may be small and readily administered without
severe reactions. It is desirable that it be polyvalent
(several sera may be mixed) because the pnenmonias re-
sulting from pnenmococei of different serological types
may be indistinguishable at the onset. DBecause no one
can foretell with certainty the cases which may develop
adequate protection in response to the pneumonic invasion,
the benefit from treating patients is best discovered by
comparing the results in a series of serum treated cases
with a similar series treated without serum.

At Harlem Hospital each alternate patient with pneun-
monia is placed in the serum series. It is not practicable

1 These researches were financed by Mr. Luecius N. Littauer through the
Littauner Pneumonia Fund of New York University in association with the
Influenza Commission of the Metropolitan Life Insurance Company and the
Research Laboratory of the Department of Health, New York, N. Y.

2 The clinical studies are from the Medical Serviece, Harlem Hospital,
Dr. Lewis K. Neff, Director.

Dr. Louis I. Dublin and the staff of the Statistical Bureau, Metropolitan
Life Insurance Company, tabulated the data.
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to alternate the cases according to type on admission as
this might occasion a delay of many hours or days. The
injection of a powerful polyvalent serum of Types I, 11
and of a less potent Type III assures prompt treatment of
the eases selected for sernm.

We aceept and retain as pnenmonia patients those hav-
ing pnenmococcus infections of the lung with definite lobar
involvement, as evidenced by unmistakable physical signs,
fluoroscopy, or radiography.

Execept for the serum, all patients are given the same
medical care in respect to drugs and nursing, in accord-
ance with a definite plan.

B. Dara Nepeessany Apovr THE Casgs BErore ONE IS
CAPABLE OF JUDGING THE EFFECT OF SERUM

On admission cases are rated in accordance with a defi-
nite plan. The rating assumes 100 to be health and for
each of five catagories a maximum of 20 may be subtracted.

Respiratory : Involvement. Rate. Pleurisy.

Nervous Condition : Headache. Irritability. Sleepless-

ness.  Delirium.  Apathy. Coma.

Cireulatory Efficiency: Rate. Cyanosis.

Gastrointestinal :  Distension. Vomiting.

Complications. Special Factors.

In our series sindied during the past year we had 401
cases of lobar pnenmonia, of which 28 were rejected be-
canse it was impossible to type them, and 8 because of con-
current febrile diseases, such as scarlet fever, tubercenlosis,
ete,; 365 remain to be studied, 169 in the serum series and
196 in the controls; 220 were rated.

In a general way the rating on admission indicated
chances for recovery. The Type I cases treated were suffi-
ciently numerous to classify as good, fair and poor. Chart
(5). Of 6 patients rated poor (below 50) we saved 2 pa-
tients with serum, while we lost all treated without serum ;
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of those rated fair (50 to 70), we saved 4 of 6 in the serum
group against 6 among 11 without sernum. We saved with
sernm some very ill patients who might have died without
it.

Many have maintained that the excellent resulis re-
ported with serum treatment in hospitals have been due
to the early hospitalization rather than to the sernm. For
both Type I and Type II serum series the mortality among
both early and late cases was less than for the controls.

Not only did the sernm treatment appear to reduce the
number of deaths but it shortened the illness of those who
recovered.  Certainly this was advantageous, as it meant
a saving in hospital care and of subsequent invalidism.

With sernm we not only saved more patients and short-
ened the illness of those who recovered, but apparently
the serum delayed death in those who perished, just as
oceurs in animal experiments.

When we combine all the cases early and late by types,
and study the effect of the serum, it will be noted that
Type I and Type IT for which we had potent sera, showed
fewer deaths per hundred among the serum treated cases,
The greater benefit from early treatmeni has been revealed
on charts already shown.

C. Size or SERIES REQUISITE

Naturally, as physicians, we considered how long we
were justified in continning to deprive patients in the con-
trol series of what may be a valuable and available thera-
peutic aid. In spite of the fact that we were impressed,
as the research proceeded, by the beneficial results of the
serum, the question arose as to whether there was con-
clusive proof that the serum is of value. What test can
we apply to our data to see whether proof is adequate and
how can we determine the number of cases necessary for
a judement? This leads us into a brief digression into
what differences in results is statistically significant, and
the meaning of the standard error.
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Without going into technical details, it may be explained
that the relative spread, or flatness, of the curve of occur-
rence of a quality is measured by what is called the stand-
ard error of the measurements. In order that the differ-
ence between measurements in two separate materials,
e.g., case fatality of two similar hospital populations with
prneumonia, one of which received serum, shall be recog-
nized as definitely significant, the distance between the
peaks of the two curves must satisfy a certain statistical
test. The difference between the average measurements
in the two cases must be at least equal to twice the “stand-
ard error” of the difference. Whenever this ratio falls
below 2, we are not in a position to judge whether any
significant meaning is to be attached to the difference.

Deaths per 100 cases

Pneumonia patients treated (A) with Serum and
(B) without Serum

Harlem Hospital, September, 1926 to October, 1927
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In the Type I cases we have practically obtained a re-
sult which is twice the standard error, 1.9. A greater dif-
ference in the percentage recovery of treated cases than
those untreated may be accomplished by future improve-
ments in the sernm, and by earlier administration. Even
thongh the serum were to remain as it is and the differ-
ence in the results the same as at present, 16 per cent.,
a greater number of cases wonld reduce the standard error
and carry conviction of the value of serum treatment.
When, for Type I pnenmonia, the ratio of the difference
in per cent. fatality between serum and non-serum treated
ases to its standard error, becomes more than two or
three, it will be our duty to administer serum in all Type [
cases and urge its administration on others.

To evaluate the result of a treatment in pnenmonia,
there are required adequate comparable series with and
without the treatment. We believe we have obtained sueh
series by the devices adopted—alternating patients and
ating them on admission. The size of the series reqguisite
is determined by a consideration of the standard error.
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