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bedside or occasionally with the patient in
a separate room out of earshot of other
patients.-I am, etc.,

CLIFFORD HAWKINS.
Queen Elizabeth Hospital,
Birmingham 15.

Group A Streptococci Resistant to
Lincomycin

SIR,-We have isolated group A strepto-
cocci resistant to lincomycin, erythromycin,
and oleandomycin from patients under treat-
ment with lincomycin.

Early in August 1967 group A strepto-
cocci sensitive to penicillin, tetracycline,
erythromycin, and lincomycin were isolated
from patients in the burns unit at Queen
Mary's Hospital, Roehampton. Pencillinase-
forming staphylococci were widespread in the
bums, and penicillin proved ineffective in
eliminating the streptococci, so lincomycin
was given to those still infected. Four weeks
later, after it had been given to 12 patients,
group A streptococci resistant to lincomycin,
erythromycin, and oleandomycin were isolated
from five patients, all of whom had received
lincomycin, and from one nurse. All patients
in the ward were then given a full course
of treatment with cloxacillin, and the strepto-
coccal infection was eliminated within 10
days.

In all, group A streptococci were isolated
from 21 patients and four nurses. One
patient produced a rash suggestive of scarlet
fever, but all the others were symptomlessly
infected.
The resistant streptococci were first recog-

nized by disc diffusion tests. In tube-sensitivity
tests with heavy inocula they grew in the pre-
sence of 100 ug./ml. of each of the three anti-
biotics; sensitive organisms were inhibited by
0.4 pig./ml. or less. Six cultures were typed-
four resistant and two sensitive-all belonged
to type 4.
We are not aware of previous reports of

lincomycin-resistant group A streptococci.
In 1959 Lowbury and Hurst' isolated cul-
tures resistant to erythromycin and oleando-
mycin from the burns of patients treated with
erythromycin, but there is not yet any
evidence from surveys carried out at Colin-
dale that erythromycin resistance is wide-
spread outside bums units.

In the present outbreak intensive use of
lincomycin quickly resulted in the emergence
of lincomycin-resistant streptococci which
showed cross-resistance to the chemically
unrelated macrolide antibiotics erythromycin
and oleandomycin, though erythromycin had
not been used in the unit for some months.
A similar antibiotic cross-resistance has been
seen in pneumococci" and in one type
of macrolide resistance in Staphlyococcus
aureus.'5 A strain of Staph. aureus with this
resistance was prevalent in our unit, and
several patients were concurrently infected
with erythromycin/lincomycin-resistant sta-
phylococci and streptococci.

Tetracycline resistance among group A
streptococci is now common, and this anti-
biotic has no place in the treatment of
streptococcal infections. Should linked resist-
ance to erythromycin and lincomycin become
more common the consequences might be
serious, because these antibiotics are regarded
as the drugs of choice for the treatment of

streptococcal infection in patients with a
history of penicillin allergy.
We wish to thank Mr. A. J. Evans for per-

mission to publish information about patients
under his care.
-We are, etc.,

J. KOHN.
Department of Pathology,
Queen Mary's Hospital
Roehampton, London S.W.15.

J. H. HEWITT.
C. A. M. FRASER.

Cross-infection Reference
Laboratory,

Colindale, London N.W.9.
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Transplant Lung

SIR,-Dr. J. M. B. Hughes and Mr.
W. J. Dempster (27 January, p. 250) are
understandably disappointed with the in-
completeness of the evidence presented by
Mr. M. Slapak and others (13 January, p.
80) for the existence of the condition of trans-
plant lung. However, that it should not be
dismissed on this account is suggested by our
experience with a similar case.
A 21-year-old man with chronic renal failure

due to membranous glomerulonephritis under-
went cadaveric kidney transplantation on 11
October 1967. The postoperative course is
shown in the Figure. Early progress was satis-
factory and on the 37th day creatinine clearance
was 46 ml/min. Pyrexia was noted during the
next 15 days and the creatinine clearance gradu-
ally fell to 27 ml./min. 60 days after operation.
Kidney function improved following an increased
dose of prednisone.
On the 80th postoperative day pyrexia

recurred and was accompanied on this occasion
by gradually increasing breathlessness, for which
no infective cause was found. Clinical examina-
tion revealed a few crepitations at the lung bases
together with evidence of pulmonary hyperten-
sion. Chest x-rays, which had previously been
normal, now showed minimal bilateral pulmonary
infiltrates which increased during the next six

days. Arterial P02 levels were reduced (50-60
mm. Hg), and Pco, was normal. The fever
responded within 12 hours to an increase in
prednisone dosage given on the 86th day, and
the breathlessness improved; a further chest x-
ray on the 88th postoperative day showed con-
siderable clearing of the lung fields.
Formal tests of lung function were performed

91 days after operation (see Table). These

Tests of Lung Function on 91st Postoperative
Day

Forced expiratory volume *
(F.E.V.1) * 1. 3-3 (4*3)

Forced vital capacity
(F.V.C.) .. 1. 4-15 (5 1)

(F.E.V./F.V.C.) 100 % 80 (84)
Total lung capacity (T.L.C.) 1. 5-06 (6 9)
Functional residual capacity 1. 3 00 (4-3)
Residual volume (R.V.) 1. 0 98 (1-7)
(R.V./T.L.C.) 100.. % 19 (24)
Transfer factor .. ml./min.

per mm.
Hg 12-3 (36)

Compliance (on expn.) l./cmm.
H,O 016 (0-2)

Exercise ventilation I./min. 33 (23)
,, respiration freq. . per min. 23 (23)
,, cardiac freq. per min. 157 -

* Average values for a man the age and size of the
patient.

showed reductions in the vital capacity and the
compliance to about three-quarters of the expec-
ted values, with proportional changes in the
forced expiratory volume and the residual
volume. The transfer factor was reduced to
about one-third of expected and the ventilation
on exercise was increased. These results and
the associated hypoxaemia are evidence for a
defect of gas transfer. They were obtained at
a time when the kidney function was relatively
good. Subsequently, after further episodes of
pyrexia the creatinine clearance fell to 10 ml./
min., but without any recurrence of symptoms
referable to the chest. Renal biopsy on the 112th
day showed histological evidence of rejection.
The dose of prednisone has again been increased
and renal function is now improving.

In summary, this patient has had two
episodes of graft rejection, and the second of
these followed an episode of respiratory
embarrassment which bore a striking resem-
blance to the condition of " transplant lung"
described by Mr. Slapak and his colleagues.
The syndrome coincided with a reduction of
prednisone dosage and improved rapidly when
this was increased. This response would seem
to exclude cryptogenic pulmonary infection
as the cause of the pulmonary lesion, but its
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exact nature remains uncertain. The sugges-
tion of Mr. Slapak et al. that it may have an
immunological basis does not seem to us to
be either premature or unreasonable.-We
are, etc.,

A. W. ASSCHER.
J. E. COTES.
D. L. CROSBY.
J. H. JONES.
W. J. C. THOMAS.

Royal Infirmnary, Cardiff,
and M.R.C. Pneumoconiosis

Research Unit,
Llandough Hospital,

Penarth, Glam.

Antiserum in Gas Gangrene

SIR,-Gas gangrene occurs sporadically in
civilian surgical practice, commonly after
amputation for peripheral vascular disease,' 2
or after operations breaching the gastro-
intestinal tract, or in association with con-
taminated traumatic wounds.
The present therapeutic approach is em-

pirical, and may be summarized as follows.
Gas gangrene is a highly lethal disease.
Therefore if its presence is merely suspected
it is justifiable to discharge a battery of
therapeutic measures, whose efficacy, singly
or in combination, will never be put to the
acid test of controlled clinical trial, given due
regard for medical ethics.

Therefore the use of any of the four
mainstays of treatment-namely, amputation,
penicillin, gas gangrene antiserum, and hyper-
baric oxygen-is based on hope rather than
expectation of success. My only purpose in
writing is to examine the place of antiserum
in the treatment of gas gangrene. Recourse
to the literature for guidance is disappointing.
The use of antiserum seems to be based on
extensive animal experimental work of
questionable relevance to the human condi-
tion. However, in war wounds it has been
found' that the mortality in 20 patients who
received no antiserum was 90%, but this was
reduced to 57% in 100 patients who received
antiserum. The authors confess that this
series probably comprises only 50-60% of
the actual incidence of the condition in their
theatre of war. This was a retrospective
survey, with all the inherent pitfalls of this
method of measurement.

There is therefore very little evidence in
favour of the therapeutic efficacy of antiserum.
But there is indirect evidence that it is in-
effective-namely, in a separate series 9 of
the 12 fatal cases treated with antiserum had
therapeutically adequate blood levels of anti-
serum at the time of death.' Furthermore,
antiserum was widely used in the first world
war, inconsistently in the second world war,
and rarely in the Korean war. The incidence
of gas gangrene in three representative series
is as follows:

First Second Korean
World World War
War War Howard

(France) (India) adIuPettit North a(n1d95I
(1919) (1947)' 1

No. of wounds .. 4,377 4,600 4,900
Gas gangrene 221 32 4
% incidence 5%h 0 7° 0-08%
Case fatality rate 27% 31 3°% 0

In addition. North6i reported that he treated
Chinese and American soldiers, but that anti-
serum wals available only for the latter. On

analysis there was no significant difference in
the mortality from gas gangrene between the
two groups, so its use was discontinued.
One might conclude from these figures that

antiserum caused positive harm. In fact the
decreased incidence has been attributed to
more rapid clearance of casualties with speedy
debridement of wounds, and may have been
influenced by other factors such as increased
use of penicillin ; but I submit that it is un-
likely to have been due to antiserum and that
the use of this substance should be discon-
tinued.-I am, etc.,

I. G. ScHRAIBmAN.
Hyperbaric Oxygen Unit,
Department of Surgery,

University of Glasgow.
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Rehabilitation after Head Injury

SIR,-Mr. Walpole Lewin (24 February,
p. 465) is to be congratulated on emphasizing
the need for proper facilities for rehabilitation
after head injury. The problem has of
course increased markedly-for example, in
Edinburgh our admissions from head injury
have doubled in the last five years. There, as
in Cambridge, these patients are under the
care of the surgical neurologist, but in Edin-
burgh they are admitted to a head and spinal
traumatic unit, part of the accident/emer-
gency service and quite separate from elective
surgical neurology. Our admissions now total
between 1,200 and 1,300 a year, but the
number of severely injured (post-traumatic
amnesia of more than 24 hours) is higher-
13 %, as opposed to Mr. Lewin's figure of
7%.
As he so rightly emphasizes, our concept

of recovery from brain injury is outmoded.
Long-term improvement appears to be in-
creasingly possible even after severe head in-
jury, but more often in the young, who have
an inherent capacity to learn. Thus planned
rehabilitation of a progressive and imagina-
tive kind designed for each patient's particu-
lar needs is throwing a new light on the
understanding of recovery by the use of
alternative cerebral pathways.

In the south-eastern region of Scotland,
the injured from the last war were cared for
in the brain injuries unit of Bangor Hospital
under the care of Professor Norman Dott.
As in Oxford with the late Sir Hugh Cairns,
rehabilitation was already advanced in 1941,
and it has continued since in a more elaborate
form. Even the mildly concussed are seen
in a follow-up clinic after one week so that
their return to work can be planned success-
fully, and this step would seem to have re-
duced the incidence of the post-concussional
syndrome. The more severely injured are
rehabilitated at the Astley Ainslie Hospital
(rehabilitation hospital of 230 beds in a large
park 1 miles from the centre of the city),
on an inpatient basis in the first instance, by
a skilled team of physiotherapists, occupational
therapists, speech therapists, social workers,
and nursing and medical staff. They are
allowed home as soon as this important step

would seem wise, and sometimes it is an im-
portant one in furthering the progress of the
patient. However, if the adulz members of
the family are out at work then the;e patients
are treated at the " day unit " of the hospital
by the same staff. Thus there is complete
continuity of management, with the general
practitioner being brought in increasingly at
this stage.

Those patients who remain unconscious tc
all intents and purposes for many months or
even years may well be required to be cared
for in a special part of the rehabilitation
unit. Such a special unit ia now being
planned.

I warmly support Mr. Lewin's recom-
mendation that an organization for co-
ordinating services for head injuries be set up
and that some special rehabilitation centres
should be developed to deal with brain-
injured patients.-I am, etc.,

JoHN GILLINGHAM.
Department of Surgical

Neurology,
Royal Infirmary and

Western General Hospital,
Edinburgh.

Problems Associated with L.SD.

SIR,-Many cannabis smokers are aware
that prolonged coma occurs with an excessive
intake of this drug. I saw the patient reported
by Dr. R. Clayton (20 January, p. 163)
shortly before his admission to hospital, as
he was under my care for psychotherapy at
University College Hospital. He had begged
me to prescribe him tincture of cannabis, as
his anxiety was intolerable and he wanted to
be " stoned out of his mind all the time for
the rest of his life." He refused to consider
admission as an inpatient, and agreed to try
diazepam. I have seen him since his episode
with Dr. Clayton and had his account of
what happened.

It was not clear to anybody exactly how
much of anything this patient had taken, but
it was clear to me that after a period in
which the police had closed up the supply
of cannabis temporarily the patient was only
too anxious to get as good a "high" as
possible as soon as he laid hands on the drug
again. During the 24 hours before admis-
sion he had smoked cannabis in large quan-
tities, as well as taking lysergic acid diethyl-
amide (L.S.D.), diazepam, and probably
paracetamol.

I have seen two previous episodes where
a patient became semicomatose for a long
period when taking cannabis. On one occa-
sion the patient, aged 14, combined his first
reefer with two or three "purple hearts"
and two or three double whiskies. On the
other a cannabis habitue smoked several
cannabis cigarettes to ward off the symptoms
of impending influenza-he may have taken
paracetamol as well, but, like the patient
shared with Dr. Clayton, he " couldn't rightly
remember."
The literature on cannabis reports poten-

tiation of barbiturates by cannabis,' ' and
Miras' reports prolongation of the bar-
biturate sleeping time in rats which had been
given sublethal doses of cannabis, which
lasted for 30 days after the last dose. The
same sensitivity to barbiturates after cannabis
had been put in the food for six months was
present for the same length of time but to
a lesser degree. It is more likely to occur
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