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Breath-hydrogen production after oral
glucose administration was examined in
patients suspected of having small-intestinal colonisa-
tion and compared with the *C-glycinecholate breath
test (1*C-G.c.) and with bacteriological examination of
the small intestine. Of 17 patients, 12 had bacteriologi-
cal evidence of small-intestinal colonisation. Each
breath test showed 8 of the 12 patients to be colonised,
but only 5 patients gave positive results with both tests.
Nevertheless, using both tests only 1 patient out of 12
with small-intestinal colonisation would have been
missed. There were no false-positive results in the 5 bac-
teriologically normal patients when the breath-hydrogen
test was used. It is concluded that simultaneous use of
these two relatively simple breath tests may improve the
indirect diagnosis of small-intestinal colonisation.

Summary

INTRODUCTION

THERE is considerable interest in the detection and
clinical relevance of small-intestinal colonisation.! How-
ever, sampling of intestinal contents is an invasive tech-
nique which is often unacceptable to the patient. Fur-
thermore, bacteriological examination of the intestinal
contents is both difficult and expensive, particularly
since bacteroides and other anaerobic bacteria are of
prime importance,? ?

For these reasons various attempts have been made to
. develop an indirect test for small-intestinal colonisation.
The "“C-glycine-cholate breath test (**C-6.c.) was devel-
oped for the detection of bacteria in the small intestine
able to deconjugate bile acids.* 3 However, high false-
positive and false-negative rafes detract from its value as
an absolute indicator of bacterial colonisation of the

small intestine.® Thus the detection of bacterial: meta-
bolic products of substrates other than bile-acids may im-
prove diagnostic precision, Most bacteria are able to fer-
ment carbohydrates with the evolution of hydrogen (H,),
which can be detected in the breath.” We studied H, pro-
duction after glucose ingestion and compared the results
wup those of the *C-G.c. test and culture of jejunal
aspirates.
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MATERIAL AND METHODS

The following 17 patients, suspected of having small-intes-
tinal colonisation were studied:

Diagnosis Number
Polya partial gastrectomy
Billroth-1 partial gastrectomy
Vagotomy dnd drainage
Jejunoileal bypass

Jejunal diverticuli
Irradialion enteropathy
Infective enteropathy
Small-bowel Crohn's disease

In most cases 3 tests were performed on the same morning
following a standard protocol:
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After an overnight fast, a sterile tube was passed to the re-
gion suspected of being colonised, luminal fluid was aspirated,
and 0-5 ml transferred to each of 4 sample bottles containing :
glycerol transport broth, which were frozen rapidly and stored
at —20° These specimens were cultured acrobically and
anaerobically on a series of selective and non-selective media.®
A routine *C-G.c. test was begun with the patient swallowing
5 uCi of radiosiotope bile salt. Hourly breath samples were col--
lected for three hours and carbon-14 dioxide (**CO,) was mea-
sured.? After the first hour the glucose/H, test was started (see
figure). In this test the patient forcibly expired through a modi--
fied Haldane Priestley tube and at the end of expiration a 30 ml
breath sample was drawn into a plastic syringe.!® An initial
breath sample was obtained, then 50 g glucose in 250 ml of
water was drunk and half-hourly breath samples were col-
lected for two hours (see figure).

A peak H; concentration of 20 p.p.m. was taken as mdxcat-
ing abnormal I-[z produclmn In normal subjects H, produc-
tion does not increase after ingesting 100 g glucose, Patients
with hypolactasia, when challenged with 50 g of lactose pro-
duce more than 20 p.p.m. H, in their breath by wwo hours.
Therefore we arbitrarily took values greater than 20 p.p.m. H,
after 50 g oral glucose as indicating abnormal H, production.
A positive *C—G.c. test was taken as >0:0007%. Small-intes-
tinal colonisation was defined as more than 10? bacteria per ml
of aspirate representing any of the bacterial groups commonly
found in blind-loop patients.? ¥ Bacteria normally present in
the small intestine, such as lactobacilli and streplococcx, were
not included in the colony-counts.

RESULTS

12 patients had positive jejunal cultures. Of thesé, 8
were glucose/H2 positive and 8 were 4C-G.c. positive,
with 5 panents being positive in both tests and 1 patient
negative in both. Thus of the 4 colonised patients who
were '*C-G.c. negative, 3 produced H, and grew non-bile-
salt deconjugating bacteria. Therefore each test failed
to diagnose 4 cases, but the combination of the two

“breath tests diagnosed 11 out of 12 colonised patients.

In the 5 non-colonised patients only the #C-G.c. test
gave false-positive results in 4. These included 2 pauents
with abnormal barium-meal appearances suggestive of -
Crohn’s disease, which is compatible with a glucose/H,,

‘negative, *C-G.c.-positive result,
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DISCUSSION

End-expiratory breath sampling of H, can be used to
demonstrate colonic H, production in patients with
hypolactasia!® and hyposucrasia.!? In the only previous
report of small-intestinal H, production, ingestion of
10 gof glucosein a paucnt wnh small-intestinal bacterial

: overgrowth resulted in “only minimal quantities of H,
in the small intestine”.}* This observation does not seem
to .have been followed up, possibly because it was in-
ferred that the yield might be very low. Although this
hypothesis is supported by the knowledge that bacterial-
counts in small-intestinal colonisation are usually
several hundredfold less than colonic counts, neverthe-
less the small-intestinal bacteria weuld have a much
greater substrate load. About one sixth of the H, pro-
diiced in the large bowel by fermentation of carbo-

- hydrate was absorbed and excreted in the breath, the

. remainder passing as flatus.” In contrast, H, produced in
the upper small intestine would be almost entirely
absorbed and expired in the breath.

In this study 4 out of 12 colonised subjects did not
produce H,. There are three possible reasons for this.
First, not all bacteria produce H,—e.g., some strains of
bacteroides and anaerobic streptococc1 Second, the
stagnant segment could be below the level at which all
the glucose has been absorbed, as in the patient with pel-
vic irradiation. Finally some bacterial species may pro-
duce insufficient H, to be detected in the breath.
Although there were no false-positive glucose/H, tests
these could theoretically occur from rapid small-intes-
tinal transit of glucose to the cecal bacteria. In this situ-
ation a sustained H, rise over several hours is seen,
whereas in small-intestinal fermentation, H, production
reaches a peak early and is declining or even ﬁmshed by
two hours,'?

The *C-G.cC. test has previously been compared with
jejunal bacterial counts,’® and although ‘an increased
count was usually associated with a positive !*C-G.c.
test, about a third of colonised patients-had a formal
14C.G.c. 'test, which may be because the type of bac-
teria—e.g., enterobacteria and some enterococci, lacking
‘the deconjugase enzyme for splitting off 4C-glycine—pro-
duceafalse-negativeresult, Another pitfallin the interpre-
tation of the 1#C-g.cC: test in small-intestinal colonisation
is the false-positive results caused by distal ileal mucosal
disease.!® Thus in cases of Crohn’s disease or irradiation
enteropathy® it may beimpossible tosay, without also per-
forming facal counting, whether the positive *CG.c. is
due to small-intestinal colonisation, distal ileal mucosal

- disease, or both, !¢ V7

The combination of the two breath; tests correctly
diagnosed 11 out of 12 colonised patients. It would seem
therefore that the combination of these two breath tests,
which can be performed concurrently and without dis-
comfort to the patient, will considerably improve the in-
direct diagnosis of small-intestinal colonisation. Testing
for both H,-producing and bile-salt-deconjugating bac-
teria may help in the choice of a suitable antimicrobial
agent with which to treat the patient. Furthermore, with
the non-isotopic glucose/H, test, monitoring treatment
or relapse in the-patients would be possible. Unfortuna-

tely if both of the tests are negative this does not exclude -

colonisation. Allhough we feel that these preliminary

- results are encouraging, a study in deplh together with -
prospective studies on mdmdual paiients with and w1th— '
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out antibiotics are required before these tests become
established for the diagnosis of small-intestinal colonisa-
tion.
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APLASTIC ANAMIA: EVIDENCE FOR AN
IMMUNOLOGICAL MECHANISM

RAJENDRA PaHwWA
WaLT KAGAN JouN HANSEN
MaLcoLMm MOORE RoseRT GOOD

Sloan-Kettering Institute, 1275 York Avenue, New York, N.Y.
: 10021, U.S .A.

Joao ASCENSAO

The soft agar culture assay (C.F.U.~C) has
been used in vitro as a measure of heem-
opoietic capacity of bone-marrow. In a patient with aplas-
tic anemia pretreatment of the patient’s bone-marrow
with horse anti-human-thymocyte globulin and comple-
ment (A T.G. + C) prior to culture led to a dramatic in-
crease in ability to form colonies in the soft agar assay;
and co-culturing marrow from a normal donor and from
the patient resulted in a distinct reduction in the number
of expected ¢.F.u.~c. These findings poml to an immuno-

Summary

logical or autoimmune mechanism in this panem by
-selective destruction of the suppressing cells in the pa-

tient’s marrow with A.T.G. and by suppression of normal
myelopoiesis following addition of the patient’s marrow
to normal marrow.

INTRODUCTION

AprPROXIMATELY 50% of the aplastic an@mias are con-
sidered to be idiopathic! and an autoimmune mechanism
has been postulated for some of these.?? Clinical evi-

_ dence supporting this concept comes from the results of
. bone-marrow transplantation. Some patients have been

Kopie fiir Lizenzkunden von subito e V., geliefert und ausgedruckt fiir UB Bern Bibliothek vonRoll (SLS02X00087)





