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TUBERCULOUS BACILLlEMIA. 

THE occurrence of tubercle bacilli in the circulating blood has been 
reported from time to time for many years, but as the bacilli have seldom 
been found even in severe cases of tuberculosis the subject has hitherto not 

. aroused much interest. 
Recently, however, claims have been put forward, notably by Lowenstein 

and his co-workers, that tubercle bacilli can be found in the blood in many 
varied clinical conditions. Lowenstein reports successful results, not only 
in pulmonary, renal, laryngeal and surgical tuberculosis, but in skin tuber
culosis, acute polyarthritis and nervous diseases, including chorea, multiple 
sclerosis, SChIzophrenia and retrobulbar neuritis. In twenty-two out of 
twenty-seven cases of polyarthritis he obtained bacilli from the blood. In 
fifty-three cases of skin tuberculosis he obtained thirty-five positive results. 
He considers that tuberculous lesions arise in the skin not as the result 
of an isolated transitory bacillremia, but during the course of a chronic 
bacillremia. 

These claims led to a critical investigation of the methods which have 
been used .and to a full review of the literature of the subject by Professor 
G. S. Wilson and his collaborators. Numerous little known sources of error 
have thus been brought to light, and Professor Wilson has resLated the 
precautions which must be observed if any reliance is to be placed on the 
reported discovery of the Bacillus tuberculosis in pathological material, and 
especially in the blood. Professor Wilson's report has been published on 
the recommendation of the Tuberculosis Committee appointed jointly by 
the Medical Research Council and the Agricultural Research Council. 

A consideration of the results obtained by various observers employing 
microscopical and animal inoculation methods of demonstrating tubercle 
bacilli in the blood revealed such a degree of discordance that Professor 
Wilson found it impossible to accept them at their face value. U sing the 
same technique contradictory results were obtained. There was no 
relation between the amount of blood examined in this type of case and 
the frequency with which acid-fast bacilli were found in the blood: there 
was no constant relationship between the frequency with which tubercle 
bacilli were demonstrated in the blood by microscopical examination and 
the frequency with which they were demonstrated by animal inoculation. 
A higher proportion was often· found by microscopical examinatiotl not
withstanding that most bacteriologists consider animal inoculation the 
more delicate method. Acid-fast bacilli have 'been found in the blood of 
non-tuberculous persons and of appadmtly healthy persons. 
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In explanation of these contl'adictory results two suggestions are 
offered: either the acid-fast hacilli seen were artefacts and not true bacilli 
at all, or they were true bacilli but not tubercle bacilli. The difficulty of 
distinguishing acid-fast bacilli from artefacts is admitted by most bacterio
logists and has led several critical observers like Kahn, Frankel, Baemeister 
and Reuben to conclude that no reliance can be placed on the micro
scopical examination of blood for the detection of tubercle bacilli. 

Admitting that the acid-fast bacilli are true bacilli it hniEit be assumed 
that they have gained access to the preparations from tbe materials 
employed. In 1909 Brem made a careful exalriination of his reagents and 
found acid-fast bacilli in large numbers in the commercial distilled water 
supplied to his laboratory. Injection of the water into guinea-pigs showed 
that the organisms were non-pathogenic. When water was distilled in 
glass vessels previously cleaned with pure nitric acid no acid-fast bacteria 
were found .. In 1910 Brem's results were confirmed by BurvilI-Hohnes 
who also found acid-fast bacilli in distilled water. In the same year 
Beitzke found that scrapings from the inside of metal taps and rubber 
tubes attached to them in his laboratory revealed the presence of acid-fast 
bacilli. These were of two kinds: olle was illdistinguishable from the 
tubercle bacillus, the other was not quite typical, and its cultures had a 
yellow pigmented appearance. Similar results were obtained by Schern 
and Dold who examined water taps in the laboratories of the Kaiserliches 
Gesundheitsamt in Berlin. 

The possibility of acid-fast bacilli being present in tap water seems to 
have been overlooked for some years. In 1932, Eichbaum examined 60 
water taps in Frankfurt and found acid-fast bacilli in half of them. The 
bacilli were very abundant in the hemp, leather and rubber washers of the 
water taps. 

In an appendix to Professor Wilson's Report there is a detailed account 
by Hilda Schwabacher, one of the co· workers, of the isolation of acid-fast 
bacilli froin water, dust and comedones. She found saprophytic acid-fast 
bacilli were constantly present in scrapings from cold-water taps. Hot
water taps in constant use were free from the organisms. Six different 
strains were recovered from water and slime, three strains from dust and 
one strain from a comedo. All the strains were non-pathogenic. Most 
of the strains grew fairly rapidly forming a confluent pigmented growth on 
a medium containing glycerine. Oxygen appeared to be required for the 
formation of pigment. The most striking di,fference was between rough 
and smooth strains. The smooth strains gave rise to a moist butyrous 
growth with a smooth glistening surface, while the rough strains formed 
a dry rather friable growth, looking not unlike bread crumbs. The smooth 
strains consisted of fairly long, curved, slender sometimes beaded bacilli, 
lying more or less parallel to one another or in bundles. Rough strains 
consisted of short ovoid bacilli or cocco-bacilli, arranged in a Chinese-letter 
form and often in dense masses. All the strains were strongly acid- and 
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alcohol~fast, resisting decolorization by 15 per cent H 2S04 for ·half an hour 
followed by methylated spirit for three minutes. All the strains grew as 
well at 22° C. as at 37° C. and growth occurred in ordinary nutrient broth 
and at some time or other on nutrient agar, though growth on agar medium 
was often poor. 

Acid-fast bacilli may also obtain access to microscopical preparations 
from other sources than water. Liebermeister pointed out that Jousset's 
technique was open to the fallacy that most specimens of pepsin contain 
bacilli of various types, and the same objection applies to trypsin used by 
Kessler for purposes of digestion. 

Professor Wilson points out that acid-fast bacilli lllay find their way 
into the cedar-wood oil used for immersion objectives unless care is taken 
to prevent the glass rod from touching the film; acid-fast bacilli may 
easily be detached from the surface of positive sputum and other prepara~ 
tions aud be conveyed back to the oil reservoir. Baetge is stated liO have 
found acid-fast bacilli in his cedar-wood oil and to have drawn attention 
to this possible fallacy. 

Contamination from without cannot explain all the false positives 
as Liebermeister, Rumpf and Paus, who guarded against this contingency, 
found acid-fast bacilli in a high proportion of bloods examined. These 
workers used the Staubli-Schnitter anti-formin technique which is stated 
to give rise to confusing artefacts. 

The recorded results obtained by animal inoculation of blood from cases 
of supposed tuberculosis cannot be accepted unriritically .. Professor Wilson 
states that there is almost as much discrepancy between the findings of 
those workers who. have employed an animal inoculation test as between 
the findings of those workers who have relied on a microscopical examina
tion of the blood. The reasons for these discrepancies are to. be found ill 
the entirely different criteria used by different workers in diagnosing inocu
lation tuberculosis in the guinea-pig. A great many workers seem to have 
little idea of the appearances presented by the disease and are incapable 
of differentiating it from a number of other conditions with which it might 
be confused. Some workers have diagnosed tuberculosis in the complete 
absence of macroscopic lesions and have relied on either a positive tuber
culin reaction or on the finding of acid-fast bacilli in the blood. To regard 
a rise of temperature to over 39° C. after the subcutaneous injection of old 
tuberculin, or a local reaction following the. intracutaneous injection of a 
20 per cent. solution of old tuberculin, as diagnostic of tuberculosis, in 
spite of the fact that the animal at post-mortem examination shows no 
evidence of disease, .is clear) y Ilnj ustifiable. 

Professor Wilson states that to use the guinea-pig as a simple· in vivo 
culture medium as several workers have done, and to rely on the demonstra
tionof acid-fast bacilli in the blood or organs, in the,complete absence of 
macroscopic lesions, is not only a travesty of the whole method, but affords 
no evidence of the presence of virulent tubercle bacilli in the original 
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material. He considers that one of the most important errors responsible 
for the conflicting results obtained is that many observers have failed to 
differentiate inoculation tuberculosis frolll spontaneous tuberculosis, aud 
from other diseases such as pseudo-tuberculosis, Salmonella and Brucella 
infections, which give rise to lesions superficially resembling those of 
tuberculosis. Delepine, as long ago as 1909, pointed out the characteristic 
lesions produced after subcutaneous inoculation into the thigh of the 
guinea-pig. 

Enlargement of the mesenteric glands after intraperitoneal inoculation 
has been regarded as diagnostic of inoculation tuberculosis. 'I'he introduc
tion of tubercle bacilli into the peritoneal cavity is followed by enlargement 
and caseation of the pyloric, sternal, and cooliac glands with subsequent 
affection of the retroperitoneal glands. The mesenteric glands either 
reniain unaffected or become enlarged, and caseous ill the cortices only, 
as a result of intestinal tuberculosis occurring in advanced generalized 
disease. On the other hand the mesenteric glauds are generally enlarged 
in spontaneous tuberculosis and in pseudo-tuberculosis of alimentary 
orlglll. Pseudo-tuberculosis is a common natural disease of guinea-pigs, 
which may crop up sporadically and deceive workers who are not familiar 
with the appearances produced. 

It is absolutely necessary to put up cultures on ordinary media from 
doubtful lesions to exclude the presence of such organisms as Bad. pseudo
tuberculosis, Bact. aertrycke, Bact. enteritidis, and common saprophytic 
acid-fast bacteria. 

A critical e'xamination of the figures obtained by the animal inoculation 
method rendered it probable that genuine tubercle bacilli have been demon
strated in the blood in about 4'9 per cent. of patients with severe pulmonary 
tuberculosis, in about H6·4 per cent. of patients with miliary or meningeal 
tuberculosis, and in about 2·7 per cent.' of patients with non-pulmonary 
tuberculosis. . 

ProfessOl.' Wilson concludes that "tuberculous bacillremia, except as 
a sporadic phenomenon, is uncommon except in ·patients suffering from 
advanced or progressive disease." 

The methods of cultivating tubercle bacilli from the blood used by Lowen
stein and his pupils are discussed at length. The main purpose of the 
technique is to remove from the red cells the whole of the hremoglobin, 
which L6wenstein regards as unfavourable to the growth of tubercle bacilli. 
Some years ago L6wenstein came to the conclusion that peptone was not 
conducive to the growth of the tubercle bacillus. He therefore prepared 
his own medium in which peptone is replaced by asparagin as a source of 
nitrogen. In 1932 he further modified the medium, which should be used 
fresh. The medium has been found to be an excellent one for ·the primary 
isolation and growth of the tubercle bacillus and is· now used in some 
laboratories as a routine medium for this purpose. 

The results obtained by workers who have examined blood both by 
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culture and by guinea-pig inoculation are in almost complete disagreement 
with Lowenstein's cultural results. Only in cases of severe pulmonary or 
gener8tlized tuberculosis have these workers been able to demonstrate the 
existence of a tuberculous bacillremia, and ~hen in only a very small 
proportion of cases. Many of the negative results are reported by workers 
who have previously visited Loweustein's laboratory and studied his 
technique. The failures, therefore, cannot be attributed to technical 
imperfections. 

Professor Wilson after a careful study of all the available information 
concludes that Lowenstein's bilure to give adequate figures and protocols, 
his reliance on imperfect methods of identification, and his neglect to 
make the thorough study of all cultures which alone can entitle him to 
pronounce on the presence of the tubercle bacillus in the original blood, 
so invalidate his conclusions that their unqualified reception by scientific 
workers cannot be seriously entertained . 
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