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INTRODUCTION

In 1932 we presented a report of 15 patients suffering from staphylococcemia
treated with the aid of bacteriophage. An additional series of 100 patients was
reported in 1936. In the present series of papers, we purpose to present data in
regard to 385 additional patients in our series of staphylococcal sepsis, these pa-
tients having been assigned numbers 116 to 500 in chronological order of ac-
cession and plan, further, to consider these 385 patients, together with the pre-
vious 115, in discussion.

In this paper, we wish to devote particular attention to the criteria on which
the selection of patients for the series is based, and to present a chronological list
of the 385 patients not previously reported. Some consideration will be given to
such factors as the relation of the disease to the season of the vear and its sex and
age distribution. Particular groups will be selected from the 500 patients for
special discussion in subsequent papers. Reference will be made to the influcnce
of bacteriophage therapy upon the course and outcome of the disease, but the
more detailed study will be reserved for discussion in the appropriate groups.

SELECTION OF PATIENTS

Admission of patients to this series has been based upon two objective criteria :
First, there must have been received by us from the attending physician an in-
vitation to aid in the care of his patient. Second, there must be reasonably con-
vincing evidence that infection of the blood stream with staphylococci actually
existed. It should be clear that we did not select the cases. The request for
consultation service has been made, in general, only when the attending physician
has thought his patient to be in a serious or even desperate condition. Hence
there are few, if any, mild cases in the series.

Of the 100 patients reported in 1936 seven did not receive bacteriophage, al-
though it was requested for use in therapy. This small number did not seem
adequate to constitute a control group and hence the control relation was not
emphasized at that time. In the larger series of 385 patients presented here,
there have been, from time to time, those who did not receive bacteriophage
therapy although our service was invited. If such patients have been acceptable
ax cases of genuine staphylococcemia they have been included in the series. Asa
result, there has accumulated a group accessioned to our series concurrently with,
and in the same manner, as the phage-treated patients. The decision in regard
to the administration of bacteriophage did not rest with us in anv case because we
have consistently supplied bacteriophage upon the request of any qualified physi-
cian.  Whenever we have been consulted, we have recommended its use in all
instances of severe infection with staphvlococel.
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Adequate proof of infection of the blood stream has sometimes presented diffi-
culty. In most instances there were repeatedly positive blood cultures and at
least one of these cultures was submitted to us for study. When the patient sue-
cumbed we have been willing to accept the case with less reluctance and in such
instances the post-mortem demonstration of pyemic lesions containing staphy-
lococei has been accepted as adequate, even in the absence of convincingly posi-
tive blood cultures. The evidence of clinically observed metastatic localizations
containing staphylococei has been given due weight. However, when the pa-
tient has survived, the evidence has been very critically examined and chief
weight has been attached to the record of blood cultures. When this evidence
has not been reasonably convincing we have excluded the patient from the series.

As might be expected, there were some patients who presented considerable
difficulty in the decision to include or exclude them and brief summaries of a few
of the records may illustrate these difficulties.

D. S., male aged 44, a diabetic with very large carbuncle on the back of his neck, was
admitted to the Post-Graduate Hospital on November 7, 1938. On November 10, under
cyclopropane anesthesia, a crucial incision was made in the lesion. Bacteriophage service
was requested by the surgeon immediately after the operation. A blood culture taken at
this time, 3:58 p.m. November 10, gave a positive growth of Staphylococcus aureus in one
broth bottle but nothing on the agar plates. Intravenousinjections of bacteriophage were
given at 4 p.m. and 8 p.m. on November 10 and continued, two or three injections daily,
through November 20. Blood cultures taken on November 14 and 16 remained sterile and
the patient was discharged in good condition on November 23. The one positive blood
culture was taken with care to avoid contamination. However, we have chosen to regard
this as merely a transient invasion of the blood stream following surgical trauma to the
carbuncle and have therefore excluded this patient from the series of staphylococcemias.

E. S., male aged 14, with an old ostcomyelitis of the right hip, underwent a revision
operation on December 21, 1938. On December 26 he had a chill with temperature rise to
to 103 degrees. A blood culture was taken at this time and gave positive growth of Staphy-
lococcus aureus in one broth bottle. TUnfortunately no agar plates were poured. Subse-
quent blood culture was negative. Bacteriophage therapy was begun on December 28
and the patient made a good recovery. Again we have decided to regard this as an example
of transient bacteremia and have excluded this patient from the series of staphylocoecemias.

No. 490, H. B., male aged 8, bruised his right shoulder about February 19, 1940 and this
became painful on February 29. The right humerus was opened on April 2. The record of
blood cultures is rather obscure but there is one note of ‘‘staphylococei present in 24 hours’
on April 3 and another ‘‘staphylococei present at 48 hours’’ on April 4. Apparently these
notes relate to the same blood culture taken on April 2, possibly just after the operation.
We sent bacteriophage by request on April 3 but it was not used. The patient was treated
with sulfathiazole with success and was discharged on June 10, 1940. This also would seem
to have been an example of transient bacteremia following operation. However, because
the patient recovered without bacteriophage we have not wished to take the responsibility
of excluding him from the series and he has thercfore been included.

No. 493, A. M., female aged 11, presented a laceration of the right great toe on May 13,
1940, with adjacent swelling. Thiswasincised on May 14, following which the inflammation
spread rapidly. She was admitted to hospital on May 20 with a temperature of 105.4
degrees. Blood cultures taken on May 21 and 22 developed colonies of Staphylococcus
aureus, 8 and 10, respectively, per cc. of blood. Subsequent blood cultures taken on May
27,29, June 1, 4 and 5 remained negative. Sulfathiazole was given intravenously, begin-
ning May 23. On June 2 both legs were incised and on June 4 more extensive incision was
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made in the right leg and a transfusion was given. Following this operation the tempera-
ture rose to 107 and the pulse rate 10 160, Bacteriophage was requested and supplied on
this duy.  However, it was first nsed oncJune 7and then tn doses of 2 ee. rwice dailv. On
June 20 osteotomy and sequestrectomy were performed on both tiblae and a transfusion
was given. The condition of the patient was “very poor’ at this time.  Bacieriophage,
10 cc., was given by intravenous drip on Junce 23 with production of chill, pallor, cyanosis
and temperature rise of 2.6 degrees to 104.8. It was acain administered intravenously on
June 24, apparently 2 cc., and again therce was chill and rise in temperature to 104.6. On
July 2 bath incisions were packed with vaseline gauze and the legs encased in plaster. The
patient was discharged improved on July 25, Apparently no blood culture was taken after
June 5. The record does not permit one to eonclude that bacteriophage played any part
in overeoming the infeetion of the blood stream.  However, there were two evidently valid
positive blood cultures in May, and hence the case is included in the staphylococcemia
series. .

No.232,J.Q., female aged 2 months, was admitted to hospital on October 7, 1936. Blood
cultures taken October &, 15, 17 and 23 were positive for Staphylococcus awrcus. Those
taken on October 29, November 7 and 29 remained negative. There was otitis media and
also stubborn, generalized furunculosis. The child wus given numerous transfusions and
many of the lesions were incised from time to time. The temperature ranged from 99 to
105.4 in the period October 7 to 24. Then it assumed a lower level, between 98 and 103,
until October 30; then a still lower level, 98 to 100.4, until discharge. Bacteriophage was
requested by letter on November 6 and in this letter it was stated that the patient had
repeatedly positive blood cultures of hemolytic Staphylococcus aureus. Bacteriophage
was administered on November 6 at 6 p.m., the dose given being 6 cc., and was continued
daily by intramuscular or subcutaneous injection for several days. The record is not
entirely satisfactory. However, the baby was discharged home on December 22, Tt is
evident that the infection of the blood stream had disappeared before phage was used und
indeed it seems very uncertain that the bacteriophage exerciscd any effect in this case.
We have felt, however, that it could not justly be omitted from the staphylococcemia series
because of the record of four positive blood enftures taken during October.

No. 332, V. 8., male aged 55, got a splinter in thumb of left hand on February 25, 1938,
which he removed on February 27.  On Muarch 1 he was admitted to hospital with ascending
lymphangitis of the forearm. Blood cultures taken Mareh 3 and 4 developed colonies of
Staphylococcus aureus, 10 per cc. of the patient’s blood in the fatter. A metastatic abscess
appeared in the left popliteal space. Trontylin was given, fifteen grains three times a
day, from March 4 through March 7, and 10 grains from March 8 to 12 inclusive. Blood
cultures taken on March 6, 9, and 19 remained negative. Purulent fluid, 40 cc., was aspi-
rated from the left knee on April 20. This was sterile on culture. Bacteriophage was
given in a series of intravenous injections from 2:45 p.m. March 19 to 8:15 p.m. March 20
to a total of 302.7 ce., without reaction. However, the temperature which had reached
102.6 on March 17, 101.6 on March 18 and 103.6 on March 20, returned to normal on March 21
and did not exceed 99 degrees at any observation during March 22, 23 and 24, The local
condition in the knee also sturted to improve promptly. The patient was discharged May
25. In this instance the infection of the blood stream appears to have been overcome
before the phage was used but the influence of the hacteriophage in control of the active
and latent metastatic lesions secems, from the clinical evidence, to have been especiully
gratifying. The record of two positive blood cultures at the beginning and the presence of
the pvemic localization in the knee have persuaded us to include this patient in the staphy-
lococcemia series.

Tn tabulating the series of cases there has sometimes arisen difficuity in deciding
whether to class the patient as an example of death-or recovery. It has not
seemed proper to accept negative results of blood cultures as proof of recovery
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from staphylococcemia even when the patient has had normal temperature.  We
have, therefore, as a rule, awaited the discharge from hospital “improved’ before
recording the case as a survival.*

In a very few instances a patient discharged “improved” has subscquently
succumbed to an apparent sequel of the staphylococcemia. In those cases where
the fatal outcome could be definitely accepted as a sequel of the blood stream in-
fection, the patients have been listed as fatalities. The long interval between
time of accession and death of patient as seen in some cases on the chronological
list will illustrate this.

The most controversial instance of this sort is represented by the patient No. 371, G. P.,
aged 24 years. This man was admitted to hospital on October 19, 1938 and blood
cultures taken October 20, 24, 26, 28 and November 2 were positive for Staphylococcus
aureus. Bacteriophage therapy was employed from October 31, 1938 to January 26, 1939.
Sulfanilamide, sulfapyridine and neoarsphenamine were also given occasionally. After
negative X-ray examination on February 14, he was discharged “improved’’ on February
15, 1939. Subsequently on May 23, 1939, he was admitted to another hospital where he
died on June 5. Post-mortem examination disclosed an osteomyelitis of the skull and a
contiguous abscess of the cerebrum. It was impossible to decide whether these were of
metastatic origin or the result of extension from the nasal accessory sinuses. Although
not quite certain about this case we have classified the patient as an example of recovery
from the staphylococcemia.

There are a few others which have occasioned us much concern. These are pa-
tients said to have staphylococcus septicemia when our aid has been requested,
but for whom we have been unable to obtain an adequate record. For lack of
convincing information we have been compelled to omit these from the series.
Fortunately these are few indeed. The fact that we have been able to get in-
formation in regard to nearly all the sepsis patients speaks well for the scientific
interest, ethical principles and essential courtesy of the physicians and the ad-
ministrative officers of the many hospitals concerned. It is a pleasure to express
our appreciation and our thanks to them.

LIST OF PATIENTS

For purpose of identification and reference it seems worth while to present the
list of accepted staphylococcemia patients in chronological order based on the
date when our service was requested, along with the date when the first positive
blood culture was taken and the date of death in fatal cases.

From our previous study of the first 115 patients in the series of 500, it was ap-
parent that there were some rather long periods without a successful case. For
example, from January 1 to April 30 in 1931 there was no survival, but actually
only two patients received the bacteriophage service for staphylococcemia during

* This criterion of recovery is somewhat different from that of Herrell and Brown who
say “By recovery we mean that the blood cultures became negative and the patients were
entirely without evidence of infection of the blood stream.”” (Herrell, Wallace E., and
Brown, Alex E.: The treatment of septicemia. Journ. Am. Med. Assn., 116, 180 (Jan.
18) 1941.)







