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Sulindac induced regression of colorectal
adenomas in familial adenomatous polyposis:
evaluation of predictive factors
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Abstract
Background-Sulindac, a non-steroidal
anti-inflammatory drug, causes regres-
sion of colorectal adenomas in patients
with familial adenomatous polyposis
(FAP) but the response is variable.
Specific clinical factors predictive of
sulindac induced regression have not been
studied.
Methods-22 patients with FAP were
given sulindac 150 mg orally twice a day.
Polyp number and size were determined
before treatment and at three months.
The relation of nine clinical factors to
polyp regression (per cent of baseline
polyp number after treatment) was evalu-
ated by univariate and multivariate analy-
sis.
Results-After three months of sulindac,
polyp number had decreased to 45 per
cent of baseline and polyp size to 50 per
cent of baseline (p<0.001 and p<001,
respectively). Univariate analysis showed
greater polyp regression in older patients
(p=0.004), those with previous colectomy
and ileorectal anastomosis (p=0.001), and
patients without identifiable mutation of
the APC gene responsible for FAP
(p=0.05). With multivariate regression
analysis, response to sulindac treatment
was associated with previous subtotal
colectomy.
Conclusions-Sulindac treatment seems
effective in producing regression of colo-
rectal adenomas of FAP patients with
previous subtotal colectomy regardless of
baseline polyp number and size. Changed
sulindac metabolism, reduced area of the
target mucosa, or changed epithelial char-
acteristics after ileorectal anastomosis may
explain these findings.
(Gut 1996; 38: 578-581)
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Sulindac (Clinoril) is a non-steroidal anti-
inflammatory drug (NSAID) pharmacologi-
cally and structurally related to indomethacin.
Sulindac inhibits prostaglandin synthesis by
inhibition of cyclooxygenase, the enzyme that
catalyses the formation of prostaglandin
precursors from arachidonic acid.' This agent
exhibits anti-inflammatory, analgesic, and
antipyretic activity like other NSAIDs and has
similar side effects. Sulindac, a prescription

drug used clinically since the mid- 1970s, is
indicated for the treatment of patients with
acute and chronic rheumatological disorders.

In 1983, Waddell et a12 first reported that
sulindac caused regression of rectal adenoma-
tous polyps in several patients with familial
adenomatous polyposis (FAP), an inherited
form of colorectal cancer caused by germline
mutation of the APC gene on the long arm of
chromosome 5.3 4 Over the past decade, this
initial report has been confirmed by numerous
anecdotal publications as well as three con-
trolled trials of sulindac in patients with
FAP,5-7 although the mechanism of adenoma
regression through prostaglandin inhibition
remains unclear.8 In our previous randomised,
double blinded, placebo controlled study of
patients with FAP, a statistically significant
decrease in mean polyp number and size
occurred in patients treated with sulindac
compared with placebo at three, six, and nine
months.6 The completeness of regression,
however, was variable and no patient showed
total regression of polyps. The purpose of this
study was to evaluate by univariate and multi-
variate analysis the role of several clinical
factors as possible predictors of sulindac effect
on regression of colorectal adenomas in
patients with FAP.

Methods

Subjects
Data on 22 FAP patients treated with
sulindac for colorectal polyp regression
were reviewed from clinical records. Eleven
patients treated with sulindac in our previous
study were included.6 Subjects were recruited
from The Johns Hopkins Polyposis Registry.
Inclusion criteria were FAP patients who
had not undergone colectomy or who had
undergone subtotal colectomy with ileorectal
anastomosis and had five or more rectal
adenomas. Exclusion criteria were use of
NSAIDs for more than one week during the
previous three months, absence of effective
birth control in women of child bearing
age, pregnancy, white blood cell count
<4000/ml, platelet count <100 000/ml,
blood urea nitrogen >25 mg per cent, or
creatinine >1.5 mg per cent, refusal to dis-
continue NSAIDs, history of peptic ulcer
disease or gastrointestinal haemorrhage,
history of malignancy, active bacterial infec-
tion, use of dimethylsulphoxide, history of
aspirin allergy.
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TABLE I Clinicalfeatures ofstudy population

Characteristics

Patients (n)
Mean age (SD) (range)
Sex (%)
Female
Male

Body weight (kg) (range)
Mean (SD) sulindac dose

(mg/dayxcompliance)
Surgical status (%)

Intact colon
Ileorectal anastomosis

APC gene mutation (%)
Identified
Not found

Extracolonic lesions (/)
Present
Absent

Mean (SD) number of polyps at
baseline (range)

Mean (SD) size of polyps (mm) at
baseline (range)

22
26-4 (11-2) (13-52)

13 (59)
9 (41)

73-7 (22.3) (47-125)
264 (47-1) (129-300)

10 (45)
12 (55)

17 (77)
5 (23)

1 1 (50)
11 (50)

28-5 (36-1) (7-160)

3.0 (1-2) (1.5-62)

Study design
Rectosigmoid colonic polyps and rectal polyps
were assessed by flexible sigmoidoscopy using
an Olympus flexible video sigmoidoscope.6
One observer (FMG), without knowledge of
previous examination results, performed all
assessments. Examinations were done before
sulindac administration (0 months) and at
three months. At time 0, the colorectal mucosa
was tattooed with sterile Indian ink about 20
cm from the anal verge. The endoscopist
counted the total number of polyps in the
entire circumference of colorectum from the
tattoo mark to the anal verge and recorded the
examination on videotape. The size of each of
the first five polyps just distal to the tattoo was
measured with a graduated millimetre scale
passed through the biopsy channel of the sig-
moidoscope.
Each patient received sulindac 150 mg orally

twice a day for three months. Patient compli-
ance was assessed by tablet counts and weekly
telephone contact.

Dependent and independent variables
Per cent change from baseline number of
polyps after treatment with sulindac for three
months was evaluated with respect to nine
clinical factors (Table I): age (<v¢30 years
old); sex; body weight (<v:65 kg); dose of
sulindac (dose of sulindac prescribedxper
cent of drug taken during the first three
months per kg; <v-4.0 mg/kg/day); surgical
status (subtotal colectomy or no prior colec-
tomy); presence or absence ofAPC gene muta-
tion as assessed by in vitro synthesised protein
assay and by cloning and sequencing the entire
coding region of the APC gene, as described
previously9 11; presence or absence of extra-
colonic lesions (cutaneous cysts, osteomas,
pigmented ocular fundus lesions, occult radio-
opaque jaw lesions, odontomas, extracolonic
cancers and desmoids); number of polyps at
baseline (<v¢20 polyps), and mean size of
polyps at baseline (<v¢3.0 mm).

Statistical analysis
Polyp number and mean size were calculated
before and after sulindac treatment, and differ-
ences were analysed for statistical significance
by paired t test. Regression was expressed as
per cent of base line.
The relation between change in per cent of

baseline polyp number at three months
(dependent variable) and patient clinical
features (independent variables) was evaluated
by both univariate and multivariate analysis
and tested for significance by a t test. The
contributions of independent variables found
to have a significant impact on polyp regres-
sion by univariate analysis were evaluated
by multiple regression analysis with per cent
change from baseline number of polyps as the
primary statistical outcome variable. Statistical
significance was defined as p value <005.

Results
Table I shows the baseline clinical features of
the study population. After three months of
sulindac, polyp number had decreased to 45
per cent of baseline (Figure) and polyp size to
50 per cent of baseline (p<0.001 and p<Q001,
respectively).

Univariate analysis showed a significantly
better polyp regression in older patients
(p=0004), those with previous subtotal colec-
tomy and ileorectal anastomosis (p=0-001),
and was borderline significant for patients
without identified APC gene mutation
(p=0.05). With multivariate regression analy-
sis, only previous surgery (patients with
colectomy and ileorectal anastomosis) was
associated with statistically significant better
polyp regression (Table II). Analysis with
polyp size as the dependent variable showed
similar results (data not shown).

Discussion
Our finding of greater polyp regression in
patients with retained rectum after subtotal
colectomy compared with intact colon could
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Polyp regression on sulindac expressed as per cent of baseline polyp number after three
months ofsulindac treatment in patients with intact colons or with previous ileorectal
anastomosis (IRA). More complete regression occurred in patients with previous colectomy.
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TABLE II Results of multivariate analysis with polyp number ofdependent variable

Variables Regression coefficient SEM t Test p Value

Constant 67-3 8-128 8-280 0.0000
Age -0-2944 - -1-360 0-1898
Sex -0-0608 - -0.354 0-727
Body weight -0-1886 - -1-146 0-2660
Sulindac dose 0-1765 - 1-064 0-3008
Surgical status -44-717 11-005 -4-063 0-0006
Mutation status 0-2506 - 1-500 0-1501
Extracolonic lesion status -0 1258 - -0 739 0-4691
Number of polyps at baseline 0-0858 - 0-508 0-6171
Size of polyps at baseline 0-1437 - 0-858 0-4015

be explained by the metabolism of sulindac.
After oral administration, sulindac is
metabolised by oxidation of its sulphonyl sub-
stituent to sulphone and reduction to sul-
phide.12 Pharmacological investigations show
that sulindac is a prodrug exerting no anti-
inflammatory activity; rather, its effect is solely
attributed to its sulphide metabolite.'3
Moreover, the sulphone and sulphide metabo-
lites of sulindac inhibit rat colonic carcinogen-
esis14 and growth of colorectal cancer cells in
tissue culture.8 15 Because of extensive entero-
hepatic circulation and the reduction of sulin-
dac to the active sulphide by colonic bacterial
flora,16 25% of a single sulindac dose is found
in the faeces as sulphone and sulphide deriva-
tives in subjects with intact colon. Rao et al 17
noted in a murine model that sulindac was
transformed to its sulphone and sulphide
metabolites mainly by intestinal bacteria and
that these metabolites were absorbed by the
colon and found in the blood. Consequently,
in patients with only retained rectum after
subtotal colectomy, a larger dose of active
sulindac metabolite may be delivered locally to
a smaller segment of colorectal mucosa than in
patients with intact colon. Alternatively,
Farmer et al have shown that previous colec-
tomy decreases rectal epithelial proliferation in
the retained rectum in FAP patients.'8
Therefore, the effect of sulindac might be
potentiated in operated patients because of
changed mucosal characteristics. However,
the mechanism by which sulindac regresses
adenomas, through decreasing cell prolifera-
tion or increasing apoptosis, remains contro-
versial. 19

Surprisingly, baseline (initial) size and
number of polyps was not a determinant of
polyp regression. Several explanations for this
finding are possible. Firstly, the dose of
sulindac given (range 2.4 to 6.4 mg/kg/day)
may have exceeded the threshold dose needed
to produce polyp regression. In fact, in some
study patients the longterm dose necessary to
prevent polyp reappearance ranged between
1.3 to 2.1 mg/kg/every other day (unpublished
data). Also, in this patient group, maximum
polyp size was 6 mm and polyps had the endo-
scopic appearance of tubular adenomas.
Debinski et al, studying sulindac efficacy in the
upper gastrointestinal tract of FAP patients,
reported that small duodenal adenomas (less
than or equal to 2 mm) regressed while larger
ones did not.20 Therefore, in a different
study population with larger polyp size and
more advanced histopathological characteristics
(villous architecture, more severe dysplasia),

baseline polyp number and size might be pre-
dictive factors of polyp regression.

Several clinical implications can be drawn
from this analysis albeit with caution given the
sample size ofour study. Firstly, sulindac seems
most effective for the treatment of adenomas in
FAP patients with colectomy and ileorectal
anastomosis, not for FAP patients without pre-
vious colon surgery. Thus, prophylactic colec-
tomy will probably remain the primary
treatment for patients with FAP. Secondly,
large numbers of adenomas in the retained rec-
tum should not be a deterrent to treatment.
Caution should be applied, however, in those
patients with rectal polyps of advanced histo-
pathology or larger size than evaluated in this
study. Also, although sulindac promotes polyp
regression, efficacy in cancer prevention is
another matter to be determined by longterm
studies, especially in view of past case reports of
rectal cancer in patients taking this drug.21 22
Consequently, sulindac treatment of patients
with retained rectum should be coupled with
vigilant endoscopic surveillance.
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