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Use of the SeHCAT test in the investigation of diarrhoea
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Summary: The SeHCAT test was used to investigate possible bile acid malabsorption in 166 patients
presenting to a district general hospital with chronic diarrhoea of uncertain cause. Eighty-four (51%)
patients had impaired SeHCAT retention. These included 23 of 28 patients with a possible type I
abnormality (terminal ileal resection or disease, previous pelvic radiotherapy), 20 of 74 with a possible
type II abnormality (idiopathic diarrhoea), 32 of 45 with a possible type III abnormality (post-
cholecystectomy, post-vagotomy), and 9 of 19 with diarrhoea associated with diabetes. Patients with
severe bile acid malabsorption demonstrated a good response to cholestyramine whereas the response in
patients with a mildly abnormal SeHCAT retention was variable. Bile acid malabsorption is an important
cause of diarrhoea in patients presenting with unexplained chronic diarrhoea.

Introduction

Bile acid malabsorption is recognized as a cause of
chronic diarrhoea.' In healthy individuals bile
acids are reabsorbed by the terminal ileum. Bile
acids may induce diarrhoea if they enter the colon,
through inhibition of water and electrolyte trans-
port and possibly by increasing colonic motility.2`7
Three types of bile acid malabsorption have been
described: type I is associated with terminal ileal
resection or with mucosal disease of the terminal
ileum; type II is idiopathic and type III follows
cholecystectomy or vagotomy.4 The incidence of
bile acid malabsorption in patients with chronic
diarrhoea remains uncertain with suggestions that
many patients with type II bile acid malabsorption
are incorrectly labelled as irritable bowel disease.'
The specific diagnosis of bile acid malabsorption

has previously involved complex bile acid measure-
ments and been confined to specialist centres, often
seeing highly selected groups of patients.8 Since a
synthetic radiolabelled bile acid 23-selena-25-
homocholytaurine (SeHCAT) became available
the diagnosis has become much easier.9 SeHCAT
retention at 7 days following oral administration
has been demonstrated to be a reliable index of bile
acid absorption.'0
We report our experience of using the SeHCAT

test to assess bile acid malabsorption in the investi-
gation of diarrhoea in 166 patients during a 3 year
period.

Patients and methods

One hundred and sixty-six patients (89 female)
aged 18-79 years were studied. Clinical details of
all patients undergoing the SeHCAT test were
obtained from retrospective review of patient
records. Average stool frequency experienced by
patients was recorded at the initial clinic visit. All
patients had diarrhoea as their main complaint,
defined by at least two loose stools daily (range
2-11; mean 3.5). These patients constituted approx-
imately 10% of all patients referred for investiga-
tion of diarrhoea. History, physical examination
and other investigations led to a diagnosis in the
remaining 90%.

Twenty-eight patients were thought to have
possible type I bile acid malabsorption. Seven had
previous ileal resection. Twelve had pelvic radio-
therapy up to 22 years previously. Radiotherapy
was for malignancy in 10 patients (one ovarian, 4
uterine, 3 cervix and 2 bladder) and to induce
menopause in one patient. Hydrogen breath tests
were performed in 4 of the patients who had
received radiotherapy and were normal. Four
patients with known previous Crohn's disease were
investigated because haematological and biochem-
ical parameters suggested that the Crohn's disease
was inactive. Five patients were suspected of
having Crohn's disease despite normal small intes-
tinal barium studies because of raised plasma
viscosity or platelet values in association with
diarrhoea and/or abdominal pain. The largest
group consisted of 74 patients with unexplained
diarrhoea, who had possible type II bile acid malab-
sorption. Intermittent abdominal pain was present
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in 23 (31 %) patients but was not the main present-
ing complaint and was not severe. Forty-five
patients had possible type III bile acid malabsorp-
tion, 30 following previous cholecystectomy, 11
following vagotomy and 4 following both cholecys-
tectomy and vagotomy. Surgery had been carried
out between one and 18 years ago. Diarrhoea had
commenced within 6 months following surgery in
all patients. Nineteen patients with diabetes and
diarrhoea were investigated and were analysed
separately.

75-Selenium-labelled taurohomocholic acid, an
analogue of the naturally occurring taurocholic
acid, was administered orally with a single dose of
370 kBq. The absorbed radiation from this dose of
SeHCAT has been estimated to be low, being less
than skin doses received during gastrointestinal
fluoroscopy." Retained activity was measured at
day 0 and day 7 using an uncollimated gamma
counter, a technique shown to correlate well with
whole body counting.'2 Using the results of pre-
vious groups, retention of less than 15% of the
isotope at day 7 was considered abnormal.

All patients with a positive SeHCAT test were
initially treated with cholestyramine except for the
patients with Crohn's disease. The initial dose
prescribed was 2 g daily and patients were recom-
mended to increase or decrease the dose according
to response. A clinical assessment of the response
to cholestyramine was made one month after
commencing treatment. Patients were asked
whether their stool frequency had returned to
normal (formed stool once or twice daily) which
was recorded as a complete response. Patients who
did not demonstrate a complete response but
reported a reduction in average stool frequency
were recorded as showing a partial response.

Results

Eighty-four (51 %) of the 166 patients had a
positive SeHCAT test (Table I), with a 7 day
retention of0- 15%. Retention in the 82 remaining
patients with a normal test ranged from 19 to 86%.

Possible type I bile acid malabsorption

The SeHCAT test was abnormal in 23 (82%) of the
28 patients. All patients who had undergone ileal
resection, 10 of the 12 who had received pelvic
radiotherapy, and 3 of the 4 patients with known
Crohn's disease had a positive test. SeHCAT
retention ranged between 0 and 13%. Three ofthe 5
patients with suspected Crohn's disease had a
positive test. The diagnosis was subsequently con-
firmed in these 3 patients by further small bowel
barium studies in two and colonoscopy in the
other. For this group as a whole, SeHCAT reten-
tion was strikingly low, being less than 5% in 19 of
the 23 patients with a positive test.

Possible type II bile acid malabsorption

The SeHCAT test was abnormal in 20 (27%) ofthe
74 patients, but in contrast to the type I group, a
continuum of abnormal values was found (Table
I).

Possible type III bile acid malabsorption

The SeHCAT test was abnormal in 32 (71 %) of the
45 patients. Twenty-four of 30 patients with post-
cholecystectomy diarrhoea and 4 of 11 with post-
vagotomy diarrhoea and all 4 who had undergone
both procedures had a positive SeHCAT test.

Table I SeHCAT results (as % retention at 7 days) in 166 patients investigated
for bile acid malabsorption (BAM)

Positive Negative
<5% 5-10% 11-15% > 15%

Possible type I BAM
Ileal resection (7) 6 1 - -

Previous radiotherapy (12) 8 2 - 2
Known Crohn's disease (4) 2 1 - 1
Suspected Crohn's disease (5) 3 - - 2

Possible type II BAM (74) 3 12 5 54
Possible type III BAM

Post-cholecystectomy (30) 11 4 9 6
Post-vagotomy (11) - 4 - 7
Post-cholecystectomy (4) 1 3 - -

and vagotomy
Diabetics (19) 6 2 1 10
Total (166) 40 29 15 82
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Again the results showed a continuum ofabnorma-
lity.

Diabetic patients

Nine (47%) of the 19 diabetic patients had a
positive test. SeHCAT retention was less than 5%
of 6 patients.

Response to cholestyramine

The clinical assessment of the effectiveness of
cholestyramine was dependent upon the severity of
the abnormality of SeHCAT retention. Figure 1
shows the response to cholestyramine for 3 ranges
of SeHCAT retention. The lower the retention the
better the response to cholestyramine. Thirty-seven
of40 patients with retention less than 5% reported
a complete resolution of diarrhoea with doses
ranging from 1 to 8 g daily. Two of the 3 non-
responders were subsequently found to have pan-
creatic malabsorption on the basis of a positive
pancreolauryl test and the other patient was found
to have disseminated malignancy of unknown
primary origin. In the 29 patients with a SeHCAT
retention of 5-10%, 12 reported complete resolu-
tion of symptoms, 10 had a partial response and 7
patients reported no improvement. Of the 15
patients with a SeHCAT retention of 11-15%,
none reported complete resolution of diarrhoea
and only 7 had a partial response. Thirteen (26%)
of the 49 patients who responded well to chole-
styramine found it unpalatable and did not wish to
continue with treatment. They were prescribed
aluminium hydroxide which was equally effective
in 10.

Gonod resnonse
1

ax

0)

0.C,)
a)

C
a)

Ca
-0
o-

esponse

% SeHCAT retention

Figure 1 Clinical response in 84 patients with diarrhoea
and abnormal SeHCAT retention, treated with choles-
tyramine. % response rates (full or partial) are shown for
3 ranges of SeHCAT retention with the total number of
patients in each group indicated.

Discussion

The present study confirms the feasibility of using
the SeHCAT test in investigating the cause of
diarrhoea in patients attending a District General
Hospital. These results also confirm that bile acid
malabsorption is a relatively common problem.
The spectrum of patients seen was broadly similar
to that reported from specialist centres, except that
a larger proportion of patients had abnormalities
secondary to pelvic radiotherapy or following
cholecystectomy.' ,6

Bile acid malabsorption following pelvic radio-
therapy has previously been described with the use
of breath tests of bile acid metabolism.'3 The
mechanisms responsible for radiotherapy producing
bile acid malabsorption are unclear. Presumably
the terminal ileal bile acid transport mechanisms
are damaged by radiotherapy. Bacterial over-
growth may also be a contributory factor although
the normal hydrogen breath tests obtained in 4
patients argue against this.
We rarely found it necessary to utilize the

SeHCAT test in investigating patients with possible
or known Crohn's disease, although 3 patients had
evidence of terminal ileal involvement with normal
small bowel contrast studies, suggesting that the
test may be more sensitive in detecting early
terminal involvement in some patients.
The finding of several patients with idiopathic

bile acid malabsorption is in keeping with observa-
tions ofMerrick et al., who have suggested this is an
underdiagnosed condition, frequently labelled as
irritable bowel syndrome.' The symptoms histories
obtained from the patients with an abnormal
SeHCAT test were compared with those ofpatients
with unexplained diarrhoea with a normal
SeHCAT test. The symptoms of patients with an
abnormal SeHCAT test differed in that the diar-
rhoea was described as painless, watery, often
nocturnal and not related to stress. Two possible
mechanisms have been suggested for this syndrome
ofidiopathic bile acid malabsorption. Firstly, rapid
ileal transit may be responsible, although studies of
transit time with hydrogen breath tests failed to
confirm this in one study. 14 Alternatively a defect in
active bile acid transport may be responsible.
Thaysen and Pedersen suggested this could be a
genetic defect.2 Popovic et al. propose an alterna-
tive mechanism of an immunological disorder of
the terminal ileum. Their patients had reduced
complement levels, a high incidence of organ-
specific autoantibodies and an inflammatory infil-
trate in terminal ileal biopsies.'5

Diarrhoea following cholecystectomy or vago-
tomy is well recognized.'6"7 Bile acid malabsorption
has been previously reported to be a contributory
factor.'8 Our experience suggests this may be the
largest group of patients with bile acid malabsorp-
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tion in a district general hospital.
Bile acid malabsorption has been reported in the

occasional diabetic patient with diarrhoea.'9-2' The
largest study in 7 diabetics with diarrhoea demon-
strated these patients to have a smaller bile-salt
pool, an altered bile acid profile and increased
faecal bile acid excretion compared to healthy
controls.22 Diabetics with autonomic neuropathy
but without diarrhoea had a larger bile acid pool
and increased faecal bile acid excretion. The inc-
rease in pool size was thought to be secondary to
decreased intestinal motility and impaired gall
baldder emptying, which would lead to reduced
entero-hepatic cycling of bile acids. The SeHCAT
test has not previously been used to evaluate
diabetic diarrhoea. Our results are consistent with
the findings of increased faecal bile acid excretion
from this previous study. Other work indicates
bacterial overgrowth and autonomic neuropathy
are pathogenic factors in some diabetic patients.
The results of this study and that of Molloy and
Tomkin2' suggest that bile acid malabsorption may
be the cause in a significant number of these
patients. The significance of bile acid malabsorp-
tion in diabetic patients with diarrhoea merits
further study.
The finding of pancreatic insufficiency in two

patients with unexplained diarrhoea and a SeHCAT
retention less than 5% who failed to respond to
cholestyramine is of interest. Fat and protein
malabsorption may result in concommitant bile
acid malabsorption, through binding of intra-
luminal bile acids and resultant reduction in ileal
absorption of bile acids. This does not, however,
appear to be a universal feature of pancreatic
malabsorption, as other authors have reported a
normal SeHCAT result in two patients with pan-
creatic insufficiency.'6 Our observations suggest
that a non-response to cholestyramine in the
context of a markedly positive (i.e. < 5% reten-
tion) SeHCAT test should raise the possibility of
pancreatic malabsorption as being the primary
problem.
The excellent clinical response to cholestyramine

seen in patients with a SeHCAT retention of less
than 5% has previously been reported.22 The poor
response ofpatients with diarrhoea and a SeHCAT
retention of 11-15% at 7 days raises the question
ofwhether this group ofpatients can be regarded as
having pathological bile acid malabsorption as a

primary problem. Williams et al. have also shown
cholestyramine to be ineffective in such patients.22
Increased intestinal transit, with a secondary clini-
cally non-significant reduction in bile acid reab-
sorption, may be the primary problem in such
patients.

It has been argued that the SeHCAT test is an
expensive, unnecessary investigation and that a
therapeutic trial of cholestyramine is adequate in
clinical practice. 623 Although our data suggest that
the majority of patients with established bile acid
malabsorption will show a good therapeutic re-
sponse, this does not establish that cholestyramine
would be useful as a diagnostic test for bile acid
malabsorption. Placebo responses and non-specific
effects would reduce the specificity of such a
therapeutic test. A prospective study comparing
this empirical approach with performing the SeH-
CAT test has yet to be performed. However, we
find this approach difficult to accept as cholestyra-
mine may be effective in non-specific diarrhoea.4
Diarrhoea due to bile acid malabsorption may be
intermittent and patients with irritable bowel syn-
drome frequently show a placebo response to any
treatment. Objective assessment of a therapeutic
trial is not possible in many patients. Published
literature and clinical experience indicate that bile
acid malabsorption is a chronic disorder in which
life-long therapy may be necessary. Cholestyra-
mine may produce steatorrhoea and calcium
malabsorption, and emphasize the importance of
using the minimal effective dose.24 The debate
concerning the use ofsuch an empirical therapeutic
approach as opposed to undertaking investigations
to confirm a diagnosis objectively is similar to the
debate concerning the role of endoscopy and
oesophageal investigation versus empirical drug
therapy in the investigation of dyspepsia. Studies
comparing such differing approaches and patient
outcome in clinical practice would be of interest.
Our results suggest that approximately 5% of all

patients presenting with chronic diarrhoea as the
main symptom to a gastroenterology service have
bile acid malabsorption. Ifdiarrhoea follows pelvic
radiotherapy, cholecystectomy or vagotomy or the
patient is diabetic, use of the SeHCAT test early in
the course of investigation might avoid the use of
other investigations such as barium studies and
colonoscopy.

References

1. Merrick, M.V., Eastwood, M.A. & Ford, M.J. Is bile acid
malabsorption underdiagnosed? An evaluation of accuracy
ofdiagnosis by measurement ofSeHCAT retention. Br MedJ
1985, 290: 665-686.

2. Thaysen, E.H. & Pedersen, L. Idiopathic bile acid catharsis.
Gut 1976, 17: 965-970.

3. Hofmann, A.F. The syndrome of ileal disease and the broken
enterohepatic circulation: cholerheic enteropathy. Gastro-
enterology 1977, 52: 752-757.

4. Fromm, H. & Malavotti, M. Bile acid induced diarrhoea.
Clinics Gastroenterol 1986, 15: 567-582.



276 G.A. FORD et al.

5. Schiller, L.R., Hogan, R.B., Morawski, S.G. et al. Studies of
the prevalence and significance of radiolabeled bile acid
malabsorption in a group of patients with idiopathic chronic
diarrhoea. Gastroenterology 1987, 92: 151-160.

6. Sciarretta, G., Vicini, G. & Fagioli, G. Use of 23-selena-25-
homocholyltaurine to detect bile acid malabsorption in
patients with ileal dysfunction or diarrhoea. Gastroenterology
1986, 91: 1-9.

7. Van Tilburg, A.J.P., de Rooij, F.W.M., Van den Berg, J.W.O.
& van Blankenstein, M. Primary bile acid diarrhoea without
an ileal carrier defect: quantification of active bile acid
transport across the ileal brush border membrane. Gut 1991,
32: 500 -503.

8. Heaton, K.W. Bile salt tests in clinical practice. Br Med J
1979, 1: 644-646.

9. Boyd, G.S., Merrick, M.V., Monks, R. & Thomas, I.L.
Se-75-labelled bile acid analogs, new radiopharmaceuticals
for investigating the enterohepatic circulation. J Nuci Med
1981, 22: 720-725.

10. Delhez, H., Van der Berg, J.W.O., Van Blankenstein, M. &
Meerwaldt, J.H. New method for the determination of bile
acid turnover using 75-Se-Homocholic taurine. Eur J Nucl
Med 1982, 7: 269-271.

11. Soundy, R.G., Simpson, J.D., Ross, H.M. & Merrick, V.
Absorbed dose to man from the Se-75-labelled conjugated
bile salt SeHCAT. J Nucl Med 1982, 23: 157-161.

12. Hames, I.R., Condon, B.R., Fleming, J.S. et al. A comparison
between the use of a shadow shield whole body counter and
an uncollimated gamma camera in the assessment of the
seven day retention of SeHCAT. Br J Radiol 1984, 57:
581-584.

13. Stryker, J.A., Hepner, G.W. & Mortel, R. The effect of pelvic
irradiation on ileal function. Radiology 1977, 124: 213-216.

14. Van Tilburg, A.J.P., de Rooij, F.W.M., Van den Berg, J.W.O.
& van Blankenstein, M. Primary bile acid diarrhoea without
an ileal carrier defect: quantification of active bile acid
transport across the ileal brush border membrane. Gut 1991,
32: 500-503.

15. Popovic, O.S., Kostic, M.K., Milovic, V.B. et al. Primary bile
acid malabsorption: histologic and immunologic study in
three patients. Gastroenterology 1987, 92: 1851-1855.

16. Orholm, M., Pederson, J.O., Arnfred, T., Rodbro, P. &
Thaysen, E.H. Evaluation of the applicability of the SeHCAT
test in the investigation of patients with diarrhoea. Scand J
Gastroenterol 1988, 23: 113-117.

17. Condon, J.R., Robinson, V., Suleman, M.I., Fan, V.S. &
McKeown, M.D. The cause and treatment ofpost-vagotomy
diarrhoea. Br J Surg 1975, 62: 309-312.

18. Blake, G., Kennedy, T.L. & McKelvey, S.T.D. Bile acids and
post-vagotomy diarrhoea. Br J Surg 1983, 70: 177-179.

19. Condon, J.R., Suleman, M.I., Fan, Y.S. & McKeown, M.D.
Cholestyramine. Diabetic and post-vagotomy diarrhoea. Br
MedJ 1973, 4: 423.

20. Scarpello, J.H.B., Hague, R.V., Cullen, D.R. & Sladen, G.E.
The 14C-glycocholate test in diabetic diarrhoea. Br Med J
1976, 2: 673-675.

21. Molloy, A.M. & Tomkin, G.H. Altered bile in diabetic
diarrhoea. Br Med J 1978, 2: 1462-1463.

22. Williams, A.J.K., Merrick, M.V. & Eastwood, M.H. Idio-
pathic bile acid malabsorption. An eight year experience of60
patients. Gut 1989, 30: A1517.

23. Heaton, K.W. Staying cool with a hot test: gastroente-
rologists and 75 SeHCAT. Br MedJ 1986, 292: 1480-1481.

24. Heaton, K.W. & Read, A.E. Gallstones in patients with
disorders of the terminal ileum and disturbed bile acid
metabolism. Br Med J 1969, 3: 494-496.


