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Key passages

ALTERNATION

There must be no selection of patients. At Harlem
Hospital each altermate patient with pneomonia s
placed in the serum series. Because of the structure
and organization of our hospital, the male and female
cases are conducted as separate units, with separate
house staffs, but with the same visiting and resident
physicians constantly in charge of all patients with
pneumonia. It is not practicable 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 and [T, and soon
aof 111 also, assures prompt treatment of the cases
selected for serum. Only the order of arrvival in the
ward determines whether a patient is to receive serum,

The delays m typing are occasioned by absence of
sputum, by the time requisite for the growth of organ-
isms in the peritoneum of a mouse, or for developmen:
of a subculture from its heart's blood. Sometimes a
blood culture from the patient, or aspiration of a serous
effusion or of the lung itself, furnishes the first
information as to type.

Tn spite of the fact that we were impressed, as the
research proceeded, by the benelicial effects of the
serum, the question arose as to whether theré was con-
clusive proof that the serum is of value. What test
can we apply to our data to see whether proof is ade-
quate and how can we determine the number of cases
necessary for a fair evaluaton? This leads us into a
brief digression concerning what difference in resulis
is statistically significant, and the meaning of the
standard error,

If we take a number of samples from a given material
(such as a population of hospital patients with pneumo-
nia ) and measure these samples for any particular qual-
ity (such as case fatality), the measures obtained will
vary somewhat, from sample to sample, and if plotted
in a1 diagram will appear as a bell-shaped curve such as
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that shown in chart 8. If we do this for two separate
materials, such as pneumonia patients treated with and
those treated withoot serum, we shall obtain two sepa-
rate hell-shaped curves. 1f the two separate materials
are eszentially different in their behavior as regards the
quality measured, the peaks of the two curves will fall
some distance apart, because the measure found most
frequently in the one set will differ from the measure
found most frequently in the other set. For example,
the average case fatality in serum-treated patients is
found to be different from the average case fatality in
patients treated without serum, But if the difference
i5 small, the peaks of the two curves will fall close
together, and if the curves are rather flat, they will
overlap ani be practically indistinguishable.

The effect of using larger samples in such a case is to
contract the two bell-shaped curves, making them high
and narrow ; the two separate peaks then become more
clezrly apparent, even though the distance between them
remains the same,

Tlis is the reason why it is necessary to have suffi-
ciently lirge samples, for only thus can one detect with

certainty relatively small differences i meazorements
obtained from two presumably different kinds of
material.
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Without going into technical details, I may explain
that the relative spread or flatness of the curve is mea-
sured by what is called the standard error of the
measurements, which 1= to the probable error as 3 to 2.
In order that the difference hetween measurements in
two separate materials shall be recognizable as defmitely
significant, the distance between the peaks of the two
curves must satisfy a certain statistical test; namely,
that the difference between the average measurements
in the two cases shall be at least equal to twice the
“standard error’” of that difference,

In table & is a column giving the difference of case
fatalities for serum-treated and for non-serum-treated
patients. In this column there is appended to each entry
a second figure, preceded by the sign . This figure
is the “standard er-

ror’ of the differ-
ence to which 1t is
appended.
Finally, there is b

a column showing
the ratio of the dii-
ference to its stand-
ard error. When-
ever this ratio falls
below 2, we are not
in a position to
judge whether anv
significant meaning
15 to be attached to T S :
the difference; that  significance uf difference between two rates,
is to sav, whether it

is purely accidental or due to a real effect of the treat-
ment. The further this ratio is helow 2, the greater
must be our doubt.

In the type I cases we have practically obtained a
result which is twice the standard error, 1.9, A greater
difference in the percentage recovery of 4reated cases
than - those untreated may be accomplished by future
improvements in the serum, and by earlier administea-
‘tion. « Even though the serum were to remain as it is,
and the difference in the percentage of deaths the same
as at present, 16 per cent, a greater number of cases
would reduce the standard error and carry conviction of
the value of serum treatment. In type II cases the dif-
ference is less sipnificant. An effort must be made to
malke the serum more potent, larger doses may be needed,
and more observations of its use must be accumulated,
When for type I pneumonia the ratio of the difference
in percentage fatality between serum-treated and mon-
serum-treated cases, to its standard error, becomes more
than 2 or 3 it will be our duty to administer serim in all
type 1 cases and to urge its administration on others,

We are aware that type 11 cases did not have suffi-
cient treatment and that the antibody emploved in type
IV was negligible.

Finally, to evaluate the result of a treatment in pneu-
monia, there are required adequate comparable series
~with and without the treatment. We believe that we

i “have obtained such series by the devices adopted of
alternating patients and rating them on admission.  The
size of the series requisite is deternzined by a considera-
tion of the standard error.
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