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active stage again at the time of this review; and 170
(68.5%) were no longer active. We have no information
about the last 11.

Conclusions and Sumrmary
As there was enough evidence available by 1949 that

B.C.G. was of value in the prevention of tuberculosis,
it would have been ethically indefensible to withhold
B.C.G. vaccination from any of our contact babies and
so study comparable series of unvaccinated controls.
Consequently, there is no absolute evidence that B.C.G.
vaccination prevented tuberculosis in any. Nevertheless,
the fact that from such a particularly unfavourably
situated group of infants none died of tuberculosis, and
only two developed symptoms which could possibly be
attributed to tuberculous infection, suggests that the
vaccinations were of value. It is more definite and
satisfactory to record the prolonged effectiveness of the
vaccination as judged by the persistence of the positive
tuberculin reaction in 98% of the cases for five years
or more.

267 children aged 2 years or less who were in close
household contact with cases of tuberculosis and who
remained tuberculin negative six weeks after segregation
from contact were vaccinated with B.C.G. between
October, 1949, and October, 1952. Of these, 261 were
traced five years or more after vaccination. There were
no deaths from tuberculosis; only two had minor
clinical symptoms associated with tuberculous lung
lesions which healed by calcification, and one other had
a calcified lung lesion. There were only four who
reverted and became tuberculin negative. In contrast,
of the " index " cases 39 (15.7%) died of their
tuberculosis and 28 (11.3%) still had active disease at
the time of this review.
As there were no comparable controls it cannot be

shown conclusively that B.C.G. vaccination prevented
tuberculosis in this group of infants. Nevertheless the
results are highly suggestive that this, in fact, was the
case.

It is a pleasure to acknowledge and thank the help
given by the chest physicians of Sheffield and many other
areas; Dr. Llywellyn Roberts, the Medical Officer of Health
of Sheffield, and his health visitors; and Dr. Marion C.
Taylor, principal school medical officer of Sheffield, without
whose help it would have been impossible to secure such a
full follow-up ; Professor R. S. Illingworth for his criticism;
and the Tuberculosis Research Fund of the University of
Sheffield for its grant to one of us (P. C. M.).
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The second edition of Colonel Sir R. N. Chopra's
Indigenious Drugs of India has been largely rewritten bv
the original author in collaboration with I. C. Chopra, K. L.
Handa, and L. D. Kapur. In its preparation account has
been taken of the considerable accumulation of relevant
literature since the appearance of the first edition in 1933.
This is a very useful reference book, carefully documented
and fully indexed. It is published by Dhur and Sons Ltd.,
15, Bankim Chatterjee Street, Calcutta, 12 (pp. 816+xxxii;
1958. £5 Ss.).
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Since the earliest major contributions on sarcoidosis
were made (Hutchinson, 1875-8; Besnier, 1889 ; Boeck,
1899, 1905; Schaumann, 1914; Jungling, 1919) the
aetiology has been much debated. Hutchinson (1898),
in his study of the disease, thought the cause " may not
improbably be a tuberculous affection and one of the
lupus family." A large school of thought believes
sarcoidosis to be a group of granulomatous diseases of
known distinct aetiology-for example, tuberculosis,
histoplasmosis, brucellosis, berylliosis-or to be
idiopathic. Scadding (1950, 1956b) recommended the
use of the terms " tuberculous sarcoid," " histoplasma
sarcoid," " beryllium sarcoid," etc., whilst idiopathic
cases belong to the tuberculous group passing through
an unusual phase of tuberculosis. In latter years cases
of sarcoidosis occurring in patients previously given
B.C.G. vaccination have been recorded in the literature
(Larsen, 1950; Lofgren and Lundback, 1952; Tornell,
1954; Pfisterer et al., 1954; Ganguin, 1956; Birkhauser,
1957; Fried and Genz, 1958). The term " B.C.G.
sarcoi-dosis" is being applied to these cases. W'e record
here a further case of histologically proved sarcoidosis
occurring in a girl given B.C.G. vaccination seven years
previously.

Case Report
In December, 1950, when the patient was 14 years old, she

was vaccinated with Danish B.C.G. as a Mantoux-negative
school-leaver. She was subsequently followed up under the
Medical Research Council Tuberculosis Vaccines Clinical
Trial by skin-sensitivity testing and chest x-ray examinations
(see Table).

ResultA of Follow-uip
Skin Test

Date (Same Batch of Old Tuberculin Chest X-RayDate was used throughout except on Examination
2 9/57 and 1/9,158)

1/12150 Negative 1/100 Normal
7112/50 B.C.G. vaccination
2612/51 Positive 113,000 (10 mm.)
817/!52 -

181 1153 Positive 1!3,000 (7 mm.)
16/2/55 Negative 113,000

Positive 1/100 (12 mm.)
15/5,'56 Positive 1/3,000 (14 mm.)
23!7,f57 Negative 1/3,000 Reticular mottling right

upper and mid-zones and
left upper zone

2,/9/57 Negative 111,000 Reticular mottling of whole
12/9/57 ,, 11100 of right lung and left

J upper and mid-zones
1/9/58 Heaf test positive Normal

In July, 1957, her Mantoux reaction (1/3,000) had become
negative, and reticular mottling had appeared in the right
upper and mid-zones and left upper zone of her chest x-ray
picture. In September she was admitted to Plaistow
Hospital Chest Unit under the care of one of us (P. E.).
The patient was asymptomatic. On examination small

cervical and scalene glands were palpable and the liver
edge was felt one fingerbreadth below the right costal margin.
The spleen was just felt on inspiration. The results of
further investigations 'were: haemoglobin, 12.6 g. / 100 ml.
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(87%); W.B.C., from 5,000 to 9,000/c.mm., with a normal
differential; E.S.R., 21 mm./hour (Westergren); total serum
protein, 6.9 g./100 ml. (albumin 4.4 g., globulin 2.5 g.);
serum protein electrophoretic pattern normal; serum
calcium, 5 mEq/l. ; inorganic phosphorus, 3.2 mEq/l. ; serum
bilirubin, 0.4 mg./100 ml. ; alkaline phosphatase, 3.3 units;
thymol turbidity, 4.5 units; zinc sulphate, 5.5 units;
laryngeal swabs and gastric and tracheal lavages negative
for acid-fast bacilli ; x-ray film of the hands normal. The
chest x-ray film showed reticular -mottling involving the
whole of the right lung field and the left upper and mid-zones
(Fig. 1). A liver biopsy showed florid changes compatible

FIG. 1.-X-ray film showing reticular mottling involving almost
all of right lung field and left upper and mid-zones.

with sarcoidosis; there were multiple granulomata exhibiting
giant-cell formation, but no caseation was seen nor were
acid-fast bacilli demonstrated. The Kveim test was
negative, using two different potent antigens.
The patient was given no active treatment, and after her

discharge from hospital in October, 1957, she returned to
work. In December she continued to be asymptomatic, no
abnormalities could be elicited clinically, and the chest x-ray
film showed obvious evidence of resolution. Radiological
improvement continued, and by September, 1958, the chest
x-ray film was within normal limits. At that time the
W.B.C. was 4,500/c.mm., with a normal differential; E.S.R.,
6 mm./hour; total serum protein, 7.9 g./100 ml. (albumin
4.7 g., globulin 3.2 g.); serum protein electrophoretic
pattern normal; serum calcium, 5 mEq/l.; and the Heaf
tuberculin test was positive. Her chest x-ray picture (Fig. 2)
has continued to be normal.

Discussion
Berg (1940) first described a regional lymphadenitis

after B.C.G. vaccination, presenting the histological
picture of sarcoidosis. Since then, as already mentioned,
several references to sarcoidosis occurring in B.C.G.-
vaccinated subjects have appeared in the world
literature. A proportion of these cases fulfilled the
histological criteria; in others the diagnosis was made on
radiological and/or clinical grounds. Ganguin (1956)
reported two vaccinated siblings exposed to tuberculosis,
one of whom developed sarcoidosis, the other's illness
being interpreted as atypical tuberculosis. The negative
Kveim test in our case is still in keeping with the
diagnosis. In a series of 110 Kveim tests the investigation
has proved positive in 75% of patients with sarcoidosis
(James, 1956). In a world survey of 560 patients with
biopsy-confirmed sarcoidosis Siltzbach (1957) found that
the positive Kveim reaction ranged from 65 to 92%.
The onset in most cases was within three years of

inoculation. Fried and Genz (1958) have added a further
12 cases (six verified histologically), the ages of the
patients at the time of vaccination being between 6 and
10 and at the onset of sarcoidosis between 12 and 21.
The time interval after inoculation varied from 18 to
90 months, the average being five years. In our case the
interval was seven years.

In the cases of Lofgren and Lundback (1952)
spontaneous remissions often occurred, but in those of
Fried and Genz (1958) only one is recorded. Five of the
last-named authors' cases responded partially to
antibiotic and hormonal therapy, but some of these
might have improved had treatment not been given. In
our case the recovery was spontaneous.

Patients with sarcoidosis are unable to develop and
maintain skin sensitivity to tuberculin after B.C.G.
vaccination (Israel et al., 1950; Forgacs et al., 1957).
Many patients with sarcoidosis are known to have been
tuberculin-positive prior to the onset of sarcoidosis. The
sensitivity wanes and disappears when clinical symptoms
of sarcoidosis appear, and when sarcoidosis subsides the
sensitivity to tuberculin may return (Nitter, 1953). In
some cases the previous history may reveal failure to
convert to positive aft'ir vaccination (James, 1958). In
the cases of Fried and Genz (1958) and in 17 of the 25
cases referred to by Lofgren and Lundback (1952) the
tuberculin allergy became negative or distinctly weaker
Our patient followed the usual course; she developed
positive skin sensitivity after vaccination, which was no'
maintained during the sarcoidosis, but reverted tcFIG. 2.-Twelve months later. X-ray film showing complete

resolution of lung reticulation.
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positive when she recovered.
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Mather et al. (1955) and Scadding (1956a) believe there
is often a direct aetiological relationship between
tuberculosis and sarcoidosis. Those who support the
tuberculous aetiology would regard sarcoidosis as an
example of tuberculous infection in which there is a high
resistance and immunity, but in which immunological
response has been associated with marked granulomatous
formation (Robb-Smith, 1956). None the less, this
combination in the same patient is not often found
(Cowdell, 1954). In sarcoidosis the patient appears to
have an enhanced capacity to destroy tubercle bacilli in
the tissues, which accounts for the inability to identify
them in sarcoid follicles. This cannot apply to acid-fast
bacilli as a whole, as B.C.G. organisms remain alive at
vaccination sites for as long a period in patients with
sarcoidosis as in normal susceptible controls (Rostenberg
et al., 1953; Forgacs et al., 1957).

It is possible that sarcoidosis and B.C.G. vaccination are
coincidental (Tornell, 1954 ; James, 1958). The incidence
of sarcoidosis as compared with tuberculosis is greater in
vaccinated than in unvaccinated groups of patients, and
the discrepancy is too great to be accidental (Fried and
Genz, 1958). The incidence of post-B.C.G. sarcoidosis
is higher than the normal morbidity rate for sarcoidosis
in Switzerland (Birkhiiuser, 1957). It is unlikely that the
B.C.G. vaccination precipitates sarcoidosis in view of the
long time interval between vaccination and the onset of
sarcoidosis in our own and other writers' cases, although
in leprosy there can be an interval of up to 20 years
between contact and the development of granulomatous
formation (Muir, 1948). Lofgren (1953) thinks vaccina-
tion may provoke sarcoidosis in patients when the disease
is latent. It may well be that without B.C.G. vaccination
these cases would normally have developed tuberculosis
and that the vaccination protects and modifies the case to
one of sarcoidosis. In this country more cases may
appear as more school-leavers are vaccinated and
followed up for several years. In children under 15 years
of age only 113 cases of sarcoidosis had been recorded in
a world survey of the literature (McGovern and Merritt,
1956).

Summary
A histologically proved case of sarcoidosis occurred in

a girl given B.C.G. vaccination seven years previously.
She recovered spontaneously, and the tuberculin
sensitivity, which became negative during her illness,
reverted to positive. The literature on the occurrence of
sarcoidosis in B.C.G. vaccinated cases is reviewed. It
is suggested that had she not been vaccinated she might
have developed tuberculosis instead of sarcoidosis. The
time interval was too long for vaccination to be regarded
as the cause of the sarcoidosis.

We thank Dr. T. M. Pollock for kindly referring this case
to us, and Dr. Sheila Sherlock and Dr. Geraint James for
their help with the liver biopsy and Kveim tests respectively.
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The use of hypothermia now occupies a definite though
restricted place in medicine. When we know more
concerning oxygen transfer to the body cells, and its
utilization by them during hypothermia, many of the
present restrictions governing the use of lowered body
temperatures may be removed, and the indications for
its use may be extended considerably.

In cardiac surgery in children, when hypothermia is
utilized, various technical requirements are desirable, the
essential elements of which are:

1. A central body temperature which can be maintained
accurately at any desired level, usually 300 C. This is
estimated by the temperature recorded in the lower third
of the oesophagus. Cooper and Kenyon have shown this
to be a fairly accurate assessment of the central blood
stream temperature during surface cooling, and we have
also found that this temperature corresponds very closely
to the temperature of the cerebral cortex.

2. A reasonable rate of fall in body temperature. This
should be rapid enough to avoid the necessity for any
extension of the normal operating-time.

3. Means whereby the body temperature may conveniently
be raised or lowered while surgery is in progress.

4. Restoration of the body temperature to normal, as soon
as possible after the completion of the operation, with
minimal handling of the patient.

5. Accurate control of the rate of change of body
temperature and facilities to stabilize it rapidly at any
desired level, thus preventing any " overswing."

*Aided by a grant from the Royal Australasian College of
Physicians.
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