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THE TREATMENT OF RESISTANT STAPHYLOCOCCAL INFECTIONS
WITH OXACILLIN

BERTRAM A. BRADLOW, M.D. (RAND), M.R.e.p. (LOND.), M.R.e.p. (EDI .)

Johannesburg Hospital and University of the Witwatersrand

The treatment of resistant staphylococcal infections has
become a serious problem in recent years. The staphylococ
cus appears to have replaced the streptococcus as a cause
of epidemic hospital sepsis. This is no doubt due to the
fact that the streptococcus has never acquired resistance
to antibiotics.l

It is doubtful whether in fact the incidence of staphy
lococcal disease has increased, but since the staphylococcus
has acquired resistance to antibiotics, it is now a con
siderably greater problem than it was during the 'golden
era' just after penicillin was introduced. There appears to
be no greater exposure to staphylococcal infection now
than there was 10 years ago.2

The organism which causes lesions is probably the
Staphylococcus aureus; it is usually coagulase positive and
haemolytic. Between 50 - 80% of the population carry this
organism in their anterior nares, and this applies both to
hospital patients and to non-hospitalized patients. There
must be some disturbance of the 'soil' before infection can
occur. This means a lessened degree of resistance, and
occurs under modern conditions after surgery a~d in the
treatment of various conditions such as reticulosis which,
in the past, were always rapidly fatal, and in diabetics,
who are today kept alive for longer periods than previous
ly. The organism acquired in hospital appears to be re
sistant to most if not all antibiotics, and is known as the
'hospital staphylococcus', but the organism found in non
hospitalized patients may still be amenable to many of
the commonly available antibiotics.

The introduction of the penicillanic-acid nucleus led
to the production of several new .penicillin-type drugs.
At least two of these have a greatly enhanced action
against the resistant staphylococcus, which usually pro
duces penicillinase which is responsible for its non-reactivity
to antibiotics. The first of these substances to be intro-'
duced was methicillin and, while effective, this had to be
given by injection, 4-hourly. Its use was therefore both
cumbersome and expensive.

The introduction of oxacillin, which is acid resistant
and can be given by mouth, has revolutionized the treat
ment of resistant staphylococcal infections, and it is the
purpose of this paper to report on several patients with
resistant staphylococcal infections treated with this drug.

Case 1 - Staphylococcal Pneumonia with Septicaemia
A 57-year-old butcher was first seen on 14 October 1961.

Just before the middle of September he developed rigors which
persisted for a period of about one month, on and off. These
rigors occurred several times daily, and he was treated with

numerous antibiotics including penicillin, streptomycin, novo
biocin and tetracycline, and azo-sulphonamide - with no
noticeable effect. At the beginning of October urinary exami
nation showed 50 - 80 erythrocytes per high power field and
some albumin with granular and cellular casts, but a repeat
urine examination later showed no abnormality. The leucocyte
count was 11,800 with 63% neutrophils, and the ESR was
39 mm. in one hour (Wintrobe). Chest X-rayon 28 September
showed coarsening of the lung pattern at the right base with
some increase in opacity in this area, but on 3 October the
appearances were normal.
• When seen on 14 October the patient complained only of
morning rigors and of feeling weak and cold, but in fact he
had several rigors daily. He stated that he had a slight cough
which had disappeared, and complained of slight pain in
both hips and some anorexia.

There was no history of a rash and he had not had any
septic wounds, sore throats or upper-respiratory infections
recently. He had not been out of Johannesburg for some
considerable time.

On examination, apart from a temperature of 103°F., there
were no abnormal findings. On admission to hospital a blood
culture was taken at once and repeated the following morning;
it showed a coagulase positive haemolytic Staphylococcus
aureus. This organism was sensitive to penicillin, phenethicillin,
methicillin, erythromycin and novobiocin. A leucocytosis of
24,200 per c.mm. with 80% neutrophils was present, and the
ESR was 32 mm. in the first hour. No LE cells were seen,
and the LE slide-flocculation test was negative. The bacterial
agglutination tests were negative, as were the rickettsial, viral
and complement tests. Sputum culture showed a variety of
organisms and was not helpful. Examination of the urine
showed a trace of sugar and albumin, but microscopically
the urine was normal.

While in hospital he had 4 - 5 rigors daily for 9 days and
remained very ill despite 1 G. of methicillin 4-hourly, day and
night, by intramuscular injection, and various other antibiotics.
On 20 October the methicillin dosage was doubled because
his condition had deteriorated. A chest X-rayon 17 October
showed minimal changes at the left costophrenic angle
and slight haziness over the left lung field in the fourth
anterior space, with a symmetrical appearance on the right.
The findings suggested a bilateral peribronchial change.

The rigors ceased on 22 October, and the blood culture
was sterile, but he was obviously ill and getting worse and
still ran a high continuous temperature. The urine contained
more albumin, and the blood count showed a leucocytosis of
18,000 per c.mm., with 76% neutrophils. On 24 October,
despite changing and adding various antibiotics, the liver
was palpable 4 cm. below the costal margin and was tender,
but the patient was not jaundiced. He was lethargic and
drowsy. A chest X-ray showed a fairly extensive lesion
involving the right upper lobe. It showed consolidation with
radiating striae into the lung field. On 26 October his con
dition appeared to be grave, but on that day I was advised
of a new penicillin derivative that was claimed to be more
powerful than methicillin against resistant staphylococci. At
2 p.m. all the other antibiotics were stopped, and 250 mg.
of oxacillin was given by intramuscular injection, 4-hourly,
day and night, and 1 G. by mouth, 4-hourly, day and night.
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Fig 2. Ap;eal view of consolidation or possibly a filled cavity at right
apex on JI ovember 1961 (case 1).

Fig. J. Detailed section of temperature chart showing dramatic im
provement on oxacillin (P 12).

illu trates that, although the sensitivity tests revealed in vitro
en itivity to numerous antibiotic, the organi m was in fact

resistant to all the antibiotics used apart from oxacillin.
Sensitivity to oxacillin was not tested.

Case 2
A 47-year-old woman was subjected to gastrectomy for a

chronic duodenal ulcer and developed a staphylococcal infec
tion in the wound. The staphylococcus was resistant to almo t
every antibiotic. She continued to have a swinging temperature
and pain over the liver, and on the 23rd day a laparotomy
wa done. This showed a normal abdomen, but the liver
appeared to be enlarged. A biopsy was taken, but it only
howed cholestasis with cellular infiltration. Bile withdrawn

from the gall bladder at this stage showed Staphylococcus
aureus and Bacillus pyocyaneus organisms. She had been
treated with penicillin, streptomycin and novobiocin without
respon e. The serum bilirubin was 11·2 mg. per 100 ml. and
despite the absence of any bleeding the haemoglobin was
9 G. per 100 ml. Treatment was tarted with oxacillin, 250
mg. 4-hourly by intramuscular injection for 5 doses a day, with
I G. by mouth for 5 doses a day and probenecid, 0·5 G., 6
hourly. The response was dramatic and the temperature settled
within 72 hours. The jaundice disappeared. After 10 days of
treatment she wa discharged and allowed to take a reduced
dosage at home for one week. However, 3 weeks later tempera
ture recurred, and fluoroscopy showed an immobile diaphragm
on the right with a markedly tender liver, and treatment was
recommenced with I G. of oxacillin 4-hourly, day and
night, by mouth, and probenecid 0·5 G. 6-hourly, with a very
rapid response. It was intended to continue this treatment for
5 weeks at the time of writing this paper.

Comment. This case was probably one of pylephlebitis
suppurativa caused by the staphylococcus, and the previously
ominous outlook in this condition was overcome with the use
of oxacillin. This case also illustrates the need for prolonged
treatment of at least 3 - 4 weeks after any severe staphylococcal
infection.

Case 3
A 30-year-old man had a gastrectomy for chronic duodenal

ulceration. In· the second week he developed an intestinal
obstruction which had to be operated on. Following the
second operation he ran a continuous temperature, which
soon became intermittent in type, and he also complained
of a pleuritic pain at the right base. Sputum cultures showed
Staphylococcus aureus organisms in pure culture. Treatment
with methicillin, novobiocin and penicillin was ineffective, and
he was then treated with oxacillin in the same dose as the
previous two patients. Within 10 days he was completely
recovered, but X-ray signs still remained at the right middle
zone for approximately 3 weeks. At one stage during con
valescence cavitation was seen, but did not require further
treatment.

Comment. This patient had a postoperative staphylococcal
pneumonia. no doubt caused by a 'hospital staphylococcus',
and again illustrates the effectiveness of oxacillin in resistant
infections.

Case 4
This patient was a 43-year-old woman who had the fifth

lumbar disc removed by an anterior approach and was left
with a persistent pyrexia thereafter, although there was no
evident sign of sepsis. She remained under the care of the
orthopaedic surgeons and became extremely anaemic, the
haemoglobin at times going down to 5 G. per 100 ml. The
X-ray showed bone destruction in the fourth and fifth
lumbar vertebrae, but despite the use of numerous short
courses of various antibiotics her condition steadily deteriorated
and he required 20 blood transfusions over a period of ]9
months. The temperature fluctuated between normal and
]OloF. all this time. When seen at home in the 20th month
she was unable to walk. She had signs of pyramidal-tract
injury and of dorsal-column loss, but there was no loss of
superficial sensation, and sphincter control was normal. The
haemoglobin was 8 G. per 100 ml. and a blood culture was
negative. The ESR was 44 mm. in the first hour. On 5 G.
of oxacillin in 5 doses per 24 hours and probenecid, 0·5 G.
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]n addition probenecid was given In a dose of 0·5 G. 6
hourly. By 6 p.m. there wa a dramatic improvement. The
temperature dropped to 97°F. and he felt well and had a
normal meal. The drop in temperature at this stage is

.7

illustrated in Fig. 1. Progress was then rapid and the liver
soon disappeared, as did the albumin in the urine. A blood
count on 3 November showed a leucocyte count of 9,400 per
c.mm. with only 59% neutrophils, and the X-ray showed a
homogeneous density overlying the right lateral, first anterior
interspace and the second anterior rib end, but no sign of
any cavitation. The lesion was smaller than on 24 October.
This shadow was still present when he was discharged on 11

......
..
'OIl

ovember (Fig. 2). On discharge, although the blood count
was normal, an ESR (Westergren) was 82 mm. in the first hour.
He continued to take 5 G. of oxacillin by mouth daily with
0·5 G. of probenecid 6-hourly for several weeks. This dosage
wa gradually reduced. By 23 ovember the right apical
le ion on the X-ray wa considerably improved, but the ESR
(We tergren) wa still 30 mm. in the first hour. The dose of
oxacillin was reduced to 1·25 G. daily for 10 days and was
completely stopped on 4 December when the ESR (Wester
gren) was 14 mm. in one hour. He has remained well since
that date. •

Comment. Thi case illustrated well the effectiveness of
oxaciJ1jn in penicillin-re istant staphylococcal infections and
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6-hourly, her temperature settled and the pain in the back
improved, and on the 7th day the haemoglobin was 10 G.
per 100 ml. At this stage she was able to get out of bed and
walk. She was transferred to hospital for administrative reasons
and continued on this treatment for many weeks. The X-ray
picture of destruction of the 4th and 5th lumbar vertebrae
showed improvement, with sclerosis of large areas. However,
although the haemoglobin returned to normal the mucopro
teins remained at over 200 mg. per 100 ml. and the C
reactive proteins remained at 4 plus positive, while the ESR
was as much as 60 mm. in one hour. After 9 weeks of treat
ment, despite these blood findings, the patient was completely
ambulant and free of pain, and the oxacillin was discontinued.
However, 4 weeks later the pain recurred, and although there
were no neurological signs and no anaemia, the oxacillin was
started again, this time, in combination with 'fucidin'. At
present she is on this therapy and it is possible that surgical
treatment for the osteitis may yet have to be considered.

Comment. This case illustrates well the fact that the soft
tissue swelling from the staphylococcal infection improved
considerably on the oxacillin, and it is highly likely that if
the drug had been continued the qone. destruction would
have completely disappeared. However, it may well be that
in future she will require surgery.

Case 5
This 74-year-old woman complained of headache confined

to the right side, and she had a swinging temperature for a
few days until a swelling appeared over the right frontal area
and temporal region. A blood culture was positive for a
coagulase positive, haemolytic Staphylococcus aureus. It was
considered that she had staphylococcal sinusitis, and an
operation was performed on the right frontal sinus. Pus con
taining a similar type of staphylococcus was obtained. The
day after the operation she developed a Jacksonian fit in
volving the left side of the body, and was left with slight
hemiparesis of that side. She was treated first with methicillin
in full dosage, but the temperature, although at a lower level,
continued. On oxacillin, 0'5 G. 4-hourly, plus probenecid,
she settled down completely and when last seen was very
well.

Comment. This was a further case of staphylococcal infec
tion with septicaemia which responded well to smaller doses
of oxacillin. This was an infection acquired outside a hospital.

Case 6
A 19-year-old female developed an enlarged spleen and

pyrexia following a diagnostic dilatation and curettage. Seven
blood cultures were positive for haemolytic Staphylococcus
aureus, coagulase positive. Oxacillin, 0·5 G. 4 times daily,
partially controlled the temperature, but there was no increase
in the haemoglobin, which was 10 G. per 100 ml. when she
was first seen. The spleen was enlarged 3 cm. below the
costal margin and was painful. X-my of the chest showed
peribronchial infiltration. An increase of the oxacillin to
1 G. orally, 4-hourly, day and night, together with 250 mg.
day and night, by intramuscular injection, and the use of
probenecid 6-hourly caused a complete drop in temperature
and disappearance of sypmtoms. The splenic enlargement
disappeared as did the anaemia. She is at present still under
treatment (I am indebted to Prof. G. A. Elliott for allowing
me to see this patient.)

DISCUSSION

It is obvious that most of these patients described above
would have died if they had not been treated with oxacil
lin ('prostaphlin'). The mortality of staphylococcal septicae
mia before the introduction of the new anti-staphylococcal
agents was approximately 77% in patients who acquired
the infection in hospital, and 41 % in patients who acquired
the infection outside hospitaP

In one series of staphylococcal septicaemias the mor
tality of untreated cases was approximately 85 %.~ Penicil-

linase-producing staphylococci today cause more than 80%
of significant staphylococcal infections and are largely
responsible for the sevenfold increase in deaths from
staphylococcal septicaemia reported from 1949 to 1959.7

Futhermore, the incidence of staphylococcal pneumonia
after operation appears to be increasing in hospitals, and
as a rule the staphylococcus is penicillin resistant. The
mortality of staphylococcal pneumonia is still in the neigh
bourhood of 60 - 66 % and, since in my experience this
condition appears in the la t year to be more common
than postoperative pulmonary emboli, its importance is
considerable. The introduction of newer antibiotics such
as novobiocin, erythromycin, kanamycin and ristocetin have
all helped to reduce the mortality ~o a considerable extent
in all types of staphylococcal infection, but the mortality

.still remains extremely high and the organism has become
resistant to most of these antibiotics. The introduction of
methicillin ('staphcillin' and 'celbenin') has been a great
advance, but is attended by the difficulty of 4-hourly
intramuscular injection and the considerable expense in
volved. Oxacillin is said to be between 5 and 8 times more
powerful than methicillin in similar concentrations and is
acid-resistant, so that it can be given by mouth. This has
been borne out by laboratory studies.s As shown by the
few cases described above, the mortality from staphylococ
cal infection, when treated with this substance in adequate
dosage, should be considerably lower than the previous
mortality. This has been borne out in recent reports, in
one of which 50 patients with staphylococcal infections
responded very well in 40 cases and, in 10 cases, although
the result was good, there was concomitant administra"tion
of other antibiotics."

In a collected series of 111 patients with serious staphy
lococcal infection treated with oxacillin, 93 patients were
cured, 16 were helped and 2 were not helped by the treat
ment.6 Side-effects with oxacillin are negligible, and the
only side-effects which I noted have been nausea in 2
patients. This was easily controlled by one of the pheno
thiazine group of drugs given by mouth. The average dose
for overwhelming or severe infections should be at least
1 G. 4-hourly by mouth or intramuscular injection, and
I am inclined to use 1 G. by mouth and 250 mg. by intra
muscular injection 4-hourly in severe cases, as well as
adding probenecid, 0·5 G. 6-hourly. owever, some
patients will do well on 500 mg. 4 - 6 hourly, and the dose
depends entirely on the severity of the original infection
and the resistance of the organism. When the dose appears
to be insufficient it is always better to double it and add
the probenecid to the regime. Treatment should be
continued for not less than 21 days after any severe
staphylococcal infection, otherwise relapse will frequently
occur.

It is of interest that in addition to the above patients,
I have treated one patient with recurrent boils of 12
years' duration, who was suffering from severe inanition
and toxicity, with 500 mg. of oxacillin 6-hourly for 12
days, with complete disappearance of the boils on the 4th
day and with no recurrence after 4 months. Five other
cases of staphylococcal pneumonia following operation
have been treated. These have been of lesser severity. Two
have responded to the smaller dosage of oxacillin and
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one responded to novobiocin, whereas the other two re
sponded well to ampicillin ('penbritin').

It appears obvious that oxacillin is a very valuable ad
dition to our therapeutic armamentarium, and is perhaps
the greatest advance in antibiotic therapy since the dis
covery of penicillin itself. It is necessary, however, to add
a warning that the drug should not be used for simple
conditions such as boils or acne or in cases in which the
organism is shown to be sensitive to some other antibiotic,
since it is more than likely that some degree of resistance
to oxacillin will develop in the future if its is used indis
criminately. A further point worthy of note is that although
in several instances, particularly in Case 6, the in vitro
tests did not demonstrate sensitivity to oxacillin, the result
of using the drug has been dramatic. Often too, in vitro
tests demonstrate sensitivity to some other antibiotic to
which the organism does not respond clinically. This was
the situation in Case 1 of this series. Thus, it is advisable
to temper laboratory tests with clinical judgement, and
where it appears probable that the staphylococcus is a
penicillinase producer, oxacillin (prostaphlin) should be
the drug of choice despite negative laboratory findings
as regards sensitivity.

The recent discovery of fucidin (fusidic acid), which can
also be given by mouth, makes it likely that this, in com-

bination with oxacillin (prostaphlin), will control most
staphylococcal infections, and it appears that a new era
in the treatment of the staphylococcus has been opened.

SUMMARY

The use of oxacillin (prostaphlin) has been described in
the treatment of severe staphylococcal infections. This
drug appears to be the most convenient and certainly the
most effective of all the drugs at present available against
penicillin-resistant staphylococci. A warning is added
against its indiscriminate use.

I wish to acknowledge the generosity <;>f Bristol Laboratories
in supplying adequate quantities of oxacillin (prostaphlin) for
the above trials. I also wish to acknowledge the help of Mr.
A. Shevitz of the photographic unit, Department of Medicine,
University of the Witwatersrand, in the reproduction of the
illustrations used for Case 1.
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RHEUMATIC FEVER IN CAPE TOWN

FOUR-YEAR FOLLOW-UP OF PATIENTS TREATED WITH SALICYLATES

OR A COMBINATION OF STEROIDS AND SALICYLATES

C. R. RAINIER-POPE, M.B., M.Mw. (PAW.) (CAPE TOWN), D.C.H., (La D.)

Department of Child Health, Red Cross War Memorial Children's Hospital and Groote Schuur Hospital•.

University of Cape Town*

In spite of the ever-increasing numbers of reports on the
treatment of rheumatic fever, there is still no agreement
as to the most effective form of therapy. Since the intro
duction of steroids into the management of hypersensitivity
states,! the treatment of acute rheumatic fever, particularly
in childhood when it is important to try to abort the
rheumatic process and thus prevent cardiac sequelae, has
become more complicated, more expensive, and has
acquired new risks. Dorfman et aP have reviewed 25
papers since 1951 on the use of steroids in rheumatic
fever. This paper adds a little more to our knowledge of
this subject, and it is also a comparative study of treatment
of children with acute rheumatic fever in Cape Town over
a period of 4 years.

When cortisone and its related steroids were found by
the Combined Cooperative TriaP not to be a panacea for
rheumatic fever, two schools of thought emerged: advo
cates for the use of steroids and advocates for the use of
non-steroids. The latter appear to be, at present, in the
forefront.' However, the large amount of rheumatic heart
disease in adults clamours for any preventive measures

* At present CSIR Bursar, Cardio-pulmonary Research
Group, Groote Schuur Hospital, Observatory, Cape

that may be possible. It is of particular importance that
a decision for or against steroids should be arrived at as
soon as possible, because the cost and dauger of such
treatment is considerable. If it is of proved benefit, the
risks and expense are justifiable. . .

Local conditions here do not provide for long-term care
in special institutions. The children in this study were
treated in hospital, then sent home to a variety of social
backgrounds. The drug therapy in hospital was the only
factor which could be accurately controlled, but that is
the usual state of affairs in most medical therapeutic
regimes, and any material benefit arising from the use of
one drug must stand up to such a test or be suspect.
The groups of children are small, partly because they were
drawn from the hospital admissions over a short period,
and partly because of the difficulty of maintaining con
tact with children whose homes are some distance away
from hospital.

The diagnosis of rheumatic fever was made on the
American Heart Association's modification of the Duckett
Jones criteria.s The diagnosis of carditis, though well
defined by the American Heart Association, was not
always consistent since the patients were not always
assessed on admission by the same observers. Figures for




