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DISCUSSION

Chairman: W. M. M. KIRBY (Seattle); Participants: E. L. QUINN (Detroit),
M. HAMBURGER (Cincinnati), W. BRUMFITT (London), I. R. GRAY (Coventry),
E. T. KNUDSEN (London), P. NAUMANN (Hamburg), S. J. SELIGMAN (Los
Angeles).

QUINN: These are two most interesting papers.
Dr. Gray has shown that two orally absorbed
antibiotics, ampicillin and propicillin, are effect-
ive in endocarditis if given in adequate dosage.
Dr. Jackson's group, at the University of Illinois,
has a series of about ten patients with strepto-
coccal endocarditis in which phenethicillin was
equallly effective. Our experience has dated
since about 1955 with penicillin V. Last year we
analysed our endocarditis experience over a
10-year period-1953 to 1962-and had about
120 cases of bacteriologicallly-proven endocard-
itis of which 70 were due to Strept. viridans. Of
these 24 occurred in patients with congenital
heart disease and 46 in patients with acquired
heart disease. We treated about two-thirds of
these with oral penicillin V (1200 mg. every
four hours) while the other cases were treated
by other members of our staff, usually paren-
terally. The uncorredted mortality, which
included all deaths within two years, indicated
that the oral and ithe parenteral penicillin gave
similar results.
We always have said that one must measure

blood-levels in such patients, and we had in a
series of 45 patients only one patient who
failed to absorb adequately. This was a patient
with an infection due to Strept. viridans whose
M.I.C. was 0.4 units per ml. of penicillin V
and whio had low blood levels; so her serum
inhibition titres done in broth were a maximum
of one to four, and she was the onily patient
who relapsed bacteriologically. We did not study
the reasons why she did not absorb penicillin,
but subsequently we have studied one patient
who had non-tropical sprue, proven by intestinal
biopsy, and her blood-levels were lower when
compared with the means in normals.

In the last ten years we have seen nine
patients with Staphylococcus albus endocarditis.
In six of these patients we used oral penicillin
V as their therapy, usually with probenecid,
and all were cured. Two that were treated with
parenteral penicillin G were also cured, but
one patient, in whom we failed to make the
diagnosis because the organism was regarded
as a contaminant, died. This indicates that in

subacute Staph. albus endocarditis oral pen-
icillins may also be effective.

HAMBURGER: We too have been interested in the
treatment of Streptococcus viridans endocarditis
by orall penicillin, and I think that it is ap-
propriate in this meeting to pay tribute to
Dr. Quinn's courage, 'because he, as far as I
know, is the first person certainly in the United
States and probably in the world, to have had
the courage to treat this otherwise universally
fatal infection with penicillin by mouth. And
he did this in the face of much scepticism, at
least in America. We have used the method
described by Quinn but with the modification
of combining penicillin V or phenoxymetho-
penicillin with streptomycin, and shortening
the treatment period to two weeks. We have
treated now 22 consecutive patients with only
one relapse on this two-week schedule; so I
think this is worth mentioning.

BRUMFITT: Dr. Quinn emphasised in his
originad paper that orall treatment is only
justified in hospital where it is 'possible to con-
s .antly monitor the blood for penicillin activity
and I wish to ask him whether he has had any
reason to modify that view. I hope not because
apart from patients where failure to absorb
can be explained by an intestinal lesion there
is a considerable difference between apparently
normal people in their ability to absorb orally
administered penicillin. For example the blood
levels reported by Dr. Gray on a single patient
receiving ampicillin are much higher than the
average levels reported in the literature. If the
patient that Dr. Gray treated with ampicillin
had not absorbed so well this dose might well
have been ineffective since the M.I.C. of the
Strept. feucalis responsible for the endocarditis
was 2-4 fig.f/ml.
QuINN: It is our firm opinion that a patient
with bacterial endocarditis who is under treat-
ment with an ora(l penicillin should be confined
within the hospital during the entire treatment
period. This disease, because of its seriousness,
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demands continuous hospital supervision and
monitoring of the patient's medication regimen.
Furthermore, in all patients with endocarditis
in whom oral penicil-lins are employed, serum
penicilllin levels should be obtained to ascertain
the adequacy of absorption. A level of 8-16
times or more the minimal inhibitory concent-
ration of the causative organism is essential
for successful therapy in our experience. A
tube dilution serum inhibition test is adequate
for this purpose and is easily performed by the
bacteriology laboratory.

GRAY: Before we commenced treatment with
ampicillin we had already used penicillin G and
streptomycin for six weeks, we had also used
erythromycin and chloramphenicol for six
weeks, and had done a nephrectomy for a
pyelonephritic kidney. No intramuscular amp-
icillin was available at the time.

I would not like to talk of the technique of
estimating the penicillin, which was done at
the Beecham Laboratories. I think that one
point that must be borne in mind is that these
blood levels were taken on patients having
the drug four-houtly over a long period; and
I think there is quite a lot of accumulation,
and I do not think it is quite fair to compare
that with a single isolated dose of the drug in a
volunteer. I agree, however, that there are
various problems, and I certainly think that
in Strept. ftecalis infections one must be par-
ticularly careful to ensure that you have got
a decent margin between peak blood-levels and
M.I.C. I think with the Strept. viridans the
margin is very much bigger, and I think per-
haps that one set of figures of blood-level ought
to be sufficient.

BRUMFITT: Firstly we have not found accumu-
lation with successive doses of ampicillin and
secondly I feel sure that Dr. Quinn's advice that
constant monitoring of the blood should be
accepted.

I do not think that Beecham Laboratories
could offer a service to the whole country for
estimating blood penicillin levels on patients
with endocarditis. Therefore, if these estima-
tions cannot be carried out by the hospital
laboratory I wouild prefer to use parenteral
therapy for such a grave conditions as Strept.
frecalis endocarditis. The antibiotics chosen
should depend upon the results of laboratory
bactericidal tests and the question of whether
ampicillin alone can replace ampicillin together
with an antibiotic of the streptomycin group
remains to ibe determined.

KIRBY: Thank you, Dr. Brumfitt. I would like
to say that the determinations we have been
doing with ampicillin are more in line with
those of Dr. Brumfitt than with Dr. Gray, and
I would like to hear a little bit more discussion
of this. Dr. Knudsen, how a(bout these bloood
levels?

KNUDSEN: I would just like to ask whether Dr.
Brumfitt thinks that absorption in a normal
healthy individual is the same as absorption
perhaps in a sick person with endocarditis or
whetiher there is any difference in excretion
in the normal healthy person and the subject
with endocarditis.

BRUMFITT: It has been our experience that
absorption following oral therapy is more un-
reliable in the sick person. Of course if there
is a focal nephritis excretion may be delayed
but this cannot ibe relied upon to sustain penicil-
lin levels in the individual patient with endo-
carditis.

NAUMANN: I have two questions for Dr. Gray.
First how did you decide the bactericidal con-
centration of ampicillin necessary for the entero-
coccal strains in your cases of endocarditis?
Second, what dose of probenecid did you give
to your patients to increase the propicillin con-
centration in the serum?

GRAY: The studies that my bacteriollogical
colleague, Dr. Wallace, made on bactericidal
concentrations proved to be rather confusing,
and after much considerationwe decided thatwe
would stick to the inhibitory concentration. We
found with the bactericidal concentration that
the results were too conflicting and confusing.
The probenecid was used in half a gramme
six-hourly.

SELIGMAN: In oonnection with Streptococcus
fecalis endocarditis where bactericidal activity
is important, we must remember that with pen-
icillin G alone the cure rate, is rather low,
perhaps 20 or 30%. I am wondering whether
ampicillin will give significant bactericidal
activity for enterococcus. In our laboratory
we have not found ampicillin to consistently
cause killing but we have recently reported
that kanamycin in combination with penicillin
G appeared (in the test tube) to be more
efficacious than combinations of penicillin
G and streptomycin. So I think we would have
to be very careful about the cure of entero-
coccal endocarditis with a penicillin-like com-
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pound alone. This may happen, but 1 think at
least if we can extropolate from our experiences
with penicillin G, it is quite likely that we would
need another agent in combination.

KIRBY: I would like to say that we have also
recently studied this point to see if ampicillin
does give better killing than penicillin G against
enterococci, and found that it does not. Where
there is synergism with penicillin G and strepto-
mycin there is also with ampicillin, but ampicil-
lin alone is no more bactericidal than penicillin
G. Now, Dr. Gray, would you care to comment
on this: is it more reasonable to use ampiciHlin
alone, rather than penicillin G alone, or do you

basically favour using the synergistic action with
ampicillin, too?

GRAY: I can only speak of a single patient, in
whom relapse occurred; and in this case we gave
1 gm. of ampicillin four-hourly, together with
streptomycin, on the basis of laboratory tests,
which seemed to show that this was the most
lethal combination. I am not really advocating
over-simplification of the treatment of the
Streptococcus fccalis infections. I think that
they obviously are a very serious challenge
whenever they happen, and one must use what-
ever seems the best combination in any part-
icuilar case. It may be that streptomycin given
in combination with ampicillin is likely to be the
best therapy for Strept. faecalis endocarditis.
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