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A patient with a history of alcoholism and drug abuse who developed
Pseudomonas cepacia endocarditis is described. The organism was found to be
resistant in vitro to all common antimicrobial agents except chloramphenicol
and trimethoprim-sulfamethoxazole. Treatment failed with penicillin and strep-
tomycin and later with chloramphenicol. Orally administered trimethoprim-sul-
famethoxazole, however, resulted in sterilization of the patient's blood and aortic
valve which was resected 27 days after the start of therapy. A 6-week course of
therapy was completed and, to date (6 months after treatment), there has been
no recurrence.

More cases of endocarditis due to gram-nega-
tive bacilli are reported now than in the past,
especially in patients who abuse drugs (5, 9, 14,
15, 19). In addition to the various medical
problems encountered, treatment is compli-
cated by the difficulty of achieving a microbio-
logical cure and not suppression. Our report
documents endocarditis due to Pseudomonas
cepacia in a patient with a history of alcoholism
and drug abuse who was successfully treated
with trimethoprim-sulfamethoxazole (Bur-
roughs Wellcome Co.), followed by aortic valve
replacement.

CASE REPORT
The patient, a 29-year-old man, was admitted

January 17, 1973, to the Durham Veterans
Administration Hospital with the chief com-
plaint of progressive shortness of breath of
several months duration. In 1969, the patient
had a pyopneumothorax (unknown organism)
requiring open thoractomy, but no cardiac ab-
normalities were defined by medical history or
by physical or laboratory examination. During
the ensuing 3 years, he repeatedly, if not contin-
uously, abused both alcohol and intravenous
and subcutaneous drugs including heroin. He
denied acute illness in the year prior to his
admission, but noted increasing dyspnea on
exertion, paroxysmal nocturnal dyspnea, weak-
ness, and lethargy over the prior 2- to 3-month
period.

On admission, he was cachectic (weight of 136
lb) and febrile to 38.5 C, had a blood pressure of
130/20, a bounding, but regular, pulse of 112/
min, and labored respirations at 40/min. He
had a single Roth spot and several hemorrhages
by funduscopic examination, many decayed
teeth, and rales in both lung bases. His precor-
dium was hyperdynamic with a palpable dia-
stolic thrill, a grade III/VI systolic ejection mur-
mur at the base, a grade IINI holosystolic
murmur at the apex, and a grade V/VI diastolic
decrescendo murmur over the entire precor-
dium. An S3 and So were both palpable and
audible. His spleen and liver were both palpable
1 to 2 cm below the left and right costal
margins, respectively. He had 3+ pitting edema
of both lower extremities. No evidence of
"needle tracks" or subcutaneous abscesses were
found. Neurological examination revealed slight
hyperreflexia and an extensor plantar on his left
side.

Laboratory studies revealed a hematocrit of
28 and a white blood cell count of 11,000 with a
normal differential; urinalysis showed 10 to 20
red blood cells per high-power field (hpf) and 5
to 10 white blood cells per hpf, and culture was
negative. Chest X ray revealed cardiomegaly
and electrocardiogram demonstrated left ven-
tricular hypertrophy and strain. Brain scan and
electroencephalogram were normal.
His course in the hospital is summarized in

Fig. 1.
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FIG. 1. Successful treatment of Pseudomonas cepacia endocarditis with trimethoprim-sulfamethoxazole.

Nine blood cultures were taken before ther-
apy, and then the patient was started on
penicillin (24,000,000 U per day) and strep-
tomycin (1 g/day). These were continued for his
1st 4 days of hospitalization without demonstra-
ble benefit in terms of fever, although some
benefit was obtained with diuretics for his
cardiac failure. No additional blood cultures
were taken at this time.
On day 4, the original blood cultures grew P.

cepacia in all nine sets (identified by the Center
for Disease Control). The organism was resist-
ant by a disk method (modification of Bauer-
Kirby) to cephalothin, carbenicillin, gen-
tamicin, kanamycin, streptomycin, and Gan-
trisin. It was sensitive, however, to chloram-
phenicol. Tube dilution minimal inhibitory con-
centrations (MIC) confirmed the resistance,
and trials with combinations against this orga-
nism in vitro failed to demonstrate any benefits.
On hospital day 4, chloramphenicol treat-

ment (4.5 g intravenously per day) was initi-
ated. Serum levels of 25 to 28 ,ug/ml were

achieved while the organism had an MIC of
16 ,g/ml and a minimum bactericidal concen-

tration of 64 ,ig/ml. Within 5 days his tempera-
ture had returned to normal, and his cardiac
failure improved.
On the 14th day of hospitalization, however,

his temperature increased, and he demon-
strated evidence of bone marrow toxicity with
reduced reticulocyte count and elevated serum

iron. Three blood cultures taken on this day all
grew the same organism with disk and tube
dilution sensitivities identical to the original.

Anticipating failure of the above regimen,
testing for sensitivity to trimethoprim-sulfame-
thoxazole had been accomplished at the Well-
come Research Laboratories (S.R.M. Bushby)
according to the techniques previously de-
scribed (3). An MIC to trimethoprim of 0.15
,ug/ml and to sulfamethoxazole of 2.8 ug/ml
(when tested in combination) suggested that
these drugs might prove useful and on the 15th
hospital day chloramphenicol was discon-
tinued. Treatment was initiated with trimetho-
prim, 960 mg/day, and sulfamethoxazole, 4,800
mg/day, which is three times the normal recom-
mended dose. Serum levels, noted in Fig. 1,
were performed by microbiological assay for
trimethoprim and sulfamethoxazole at the
Wellcome Research Laboratories by using a

modification of the techniques described by
Bushby and Hitchings (4) and Bratton and
Marshall (1). Dosages of trimethoprim-sulfame-
thoxazole were reduced on the 19th day because
of suspected toxicity, manifested by nausea and
vomiting and interrupted for 2 full days (29 and
30) because of what were considered to be
excessive blood levels. These levels were always
well in excess of the MIC, and a serum dilution
of 1:32 was found to be inhibitory of the
patient's own organism.
The patient had an excellent clinical im-

provement and no evidence of active infection
including a normal temperature, unchanging
cardiac murmurs, normal white blood count,
and two negative blood cultures on the 28th
hospital day.

Cardiac catheterization on the 38th hospital
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day was performed to evaluate the patient for
possible valve replacement. Severe aortic insuf-
ficiency and mild mitral insufficiency were
documented. Cardiac output was 3.7 liters/min.
Because full cardiac compensation with con-

servative treatment seemed unattainable, valve
replacement of at least the aortic valve was

recommended.
At surgery, on the 41st hospital day, the

noncoronary cusp of the aortic valve was noted
to be completely destroyed. The mitral and
tricuspid valves were normal by direct vision.
The aortic valve was excised and replaced with
a no. 10, 2320 Starr-Edwards aortic valve pros-

thesis. Cultures of the resected aortic valves
were sterile, although no attempt was made to
grow transitional-phase variants. Histologic ex-

amination of the resected valve revealed no

organisms. The patient remained on trimetho-
prim-sulfamethoxazole and was covered addi-
tionally for several days with penicillin and
sodium nafcillin.
The patient's postoperative course was un-

complicated except by transient atrial arrhyth-
mias which were controlled by combinations of
Pronestyl, quinidine, digoxin, and pacing. By
the 48th hospital day he was in normal sinus
rhythm without evidence of cardiac decompen-
sation. Two additional blood cultures taken at
this time were negative.
He was maintained on trimethoprim-sul-

famethoxazole for 15 more days (supplemented
by leukovorin factor) without evidence of hema-
tologic or other toxicity. After 42 days of total
treatment with trimethoprim-sulfamethox-
azole, the drug was discontinued. Follow-up
examination in the hospital revealed continued
improvement and no evidence of infection.
At follow-up in May 1973, the patient con-

tinued to do well. He was readmitted in June
with arrhythmias and congestive heart failure
after stopping digitalis treatment. In August
1973, the patient was readmitted with unex-
plained erythrocytosis. No evidence of recur-
rence of infection was found on any of these
occasions.

DISCUSSION
P. cepacia as a pathogen has recently been

reviewed (8, 11). Four case reports describe
endocarditis due to this organism (16-18). In
two, the organism was only later definitively
identified as P. cepacia (16, 17). Two of these
patients were treated with trimethoprim-sul-
famethoxazole along with a variety of other
antimicrobial agents, but only one was treated
successfully.

This organism has been found to be uniformly

resistant to many of the commonly employed
antimicrobial agents (11, 16-18). In vitro sensi-
tivity to chloramphenicol has also been a con-
sistent finding, however. Also, in those in-
stances where tested in vitro, sensitivity to
trimethoprim-sulfamethoxazole was docu-
mented (18).
Two other case reports document the use of

trimethoprim-sulfamethoxazole in the treat-
ment of endocarditis due to Escherichia coli
(10) and Enterobacter aerogenes (7).
This case report then is of considerable inter-

est in that trimethoprim-sulfamethoxazole
alone has been able to effect a microbiological
cure. That this could be accomplished with an
oral agent in the absence of significant toxicity
is an additional feature of interest. We can not
be absolutely certain that surgery did not con-
tribute to the microbiological cure, but we have
no evidence to support this suggestion.

Certainly physiological cure without valve
replacement would have been impossible. The
timing of valve replacement in endocarditis has
been a subject of great interest and variable
opinion (2, 6, 12, 13, 20). In our opinion, the
operation is better performed in the absence of
infection and, in this case, trimethoprim-sul-
famethoxazole seems to have resulted in ab-
sence of infection.
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