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ChapterChapter 4 

NuUNuU Results in Brief 

Rectall  Epithelial Apoptosis Does Not Predict Response to Sulindac 
Treatmentt or Polyp Development in Presymptomatic Familial 

Adenomatouss Polyposis Patients1 

Josbertt  J. Keller,1 G. Johan A. Offerbaos, 
Lind aa M. Hylinti , and Francis M. Giardiell o 
Departmentt  of Pathology, Academic Medical Center, 1105 AZ Amsterdam, 
Thee Netherlands [J. J. K.. G, J. A. 0.1, sad Department of Medicine. Johns 
Hopkinss Medical Institutions. Baltimore. Marylan d 21205 I L  M. R . F. M. G.] 

Introductio n n 
Inn normal colorectal epithelium, apoptosis occurs at the surface 
andd proliferation is restricted to the lower base of the crypt. 
Inversionn of this compartrnentalization is an early event during 
thee adenoma-carcinoma sequence (1). 

FAP33 patients develop hundreds of adenomas and even-
tuallyy colorectal carcinoma. The normal appearing colorectal 
mucosaa of FAP patients is marked by altered cell kinetics with 
disturbancee of the localization of proliferation and apoptosis (2, 
3).. Sulindac causes regression of adenomass in FAP patients (4), 
presumablyy through induction of apoptosis. We reported pre-
viouslyy that sulindac decreases the ratio between apoptosis at 
thee crypt base and at the surface apoptotic ratio (AR) in the 
normall  rectal mucosa of FAP patients with adenoma regression 
onn sulindac (5). One patient without reversal of the AR devel-
opedd a "breakthrough carcinoma" during sulindac therapy, sug-
gestingg a potential role for this parameter as biomarker (5). 

Thee hypothesis tested in the present study was that the 
changee in AR is useful as an intermediate biomarker for re-
sponsee to sulindac treatment and adenoma development in 
presymptomaticc FAP patients enrolled in a primary chemopre-
ventionn trial (6). 

Material ss and Methods 
Inn a randomized trial, 41 FAP patients (confirmed by APC-
mutationall  analysis) without colorectal adenomas were treated 
withh sulindac 75-150 mg twice a day (« = 21) or placebo (n = 
20;; Ref. 6). The average age at enrollment was 14,3 years. 
Informedd consent was obtained in accordance with the Johns 
Hopkinss University Internal Review Board. At baseline and 
everyy 4 months, patients underwent sigmoidoscopy, and biop-
siess were taken. Representative rectal biopsies from normal 
mucosa,, taken at baseline, and after 4 months and 2 years of 
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treatmentt were available from 32 patients. In the sulindac 
group,, 4 of 15 and 6 of 15 patients developed adenomas at 
44 months and 2 years of treatment, respectively. In the placebo 
group,, 7 of 17 and 8 of 16 patiënte developed adenomas at 
44 months and 2 years of treatment, respectively. 

Apoptosiss was assessed by one observer (J. J. K.) in a 
blindedd fashion, counting apoptotk bodies in H&E sections, as 
describedd previously (5). The AI at the surface epithelium 
(AI.urf.cc)) ^ d a' ibe cryp*  base (AJ^^,; from the lowermost 
celll  up to 20 cell positions along each side of the crypt) were 
assessedd by dividing the number of apoptotic bodies by the 
numberr of cells. The AI avend) was calculated by adding the 
numberr of apoptotic bodies in both compartments, and dividing 
byy die total number of cells. The AR was calculated as the 
Al^y ^^ divided by the A U , . The change in AI<llrfl¥;e, A ) ^ , 
AloJen,),,, and AR was expressed as [(post-treatment score 
++ 1) - (pretreatmeni score +1)]/(pretreatment score +1). 
Comparisonss between groups were made using the Mann-
Whitneyy test. The effect of treatment was evaluated using the 
Wilcoxonn lest AH Ps were two-sided, A P < 0,05 was con-
sideredd statistically significant. The sample size of the clinical 
studyy was calculated (two-sided; 0.05 «; and 80% power) to 
detectt a difference of one SD in the number of polyps between 
treatmentt groups. 

Results s 
Inn 88 biopsy samples of normal rectal mucosa, a total of 75,231 
surfacee cells (mean, 854.9; SD, 367.0), 1,133 apoptotic bodies 
att the surface (mean, 12.9; SD, 8.0). 52,804 crypt ceOs (mean, 
600.1;; SD, 230.9), and 327 apoptotic bodies at the crypt (mean, 
3.7;; SD, 2.4) were counted. At baseline, the AR, A I ^ . ^ , , 
AI^p, ,, and AI ovcni,1 were not statistically significantly different 
betweenn sulindac and placebo groups. At 4 months and 2 years 
off  study, changes in these parameters were not significantly 
differentt between treatment groups. Also, at 4 months and 2 
yearss of evaluation, there were no statistically significant dif-
ferencess in the AR, A L ^ ^ , A I C W , and AI^^,, , between 
patientss who developed colorectal adenomas and those who 
remainedd adenoma-free. 

Discussion n 
Previously,, we reported a relative increase in apoptosis at the 
surfacee compared with the crypt base (decreased AR. defined 
as:: A ^ ^ A I ^ . ^ in the norma) recta! epithelium of FAP 
patientss treated with sulindac (5). We hypothesized that alter-
ationss in the AR could serve as an intermediate biomarker to 
monitorr sulindac treatment. However, the present investigation 
revealedd no change in the AR in recta) epithelium of presymp-
tomaticc FAP patients on sulindac. Furthermore, apoptotic pa-
rameterss failed to predict polyp development in either of the 
treatmentt arms. 
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SulindacSulindac and rectal apoptosis (2) 

Fig.Fig. I. Percentage change in AR 
(=AI_,p/AI>OT(llc„ )) in rectal epithe-
liumm of FAP patients afterr 4 months 
andd after 2 years treatment with su-
lindacc or placebo. The changes in 
ARR of patients who developed ade-
nomass are marked as D; the changes 
inn AR of patients who did not de-
velopp adenomas are marked as x. 
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Thee discrepancy between our previous study and the current 
investigationn may be related to differences in study populations. In 
thee former study, older FAP patients who had already developed 
adenomass were treated with sulindac, resulting in adenoma regres-
sionn (4. 5). This investigation evaluated young, phenotypically 
negativee FAP patients. The intestinal mucosa of FAP patients with 
adenomass harbors many macroscopically invisible dysplastic foci 
andd may be considered transitional mucosa in which cell kinetics 
appearr disturbed (2. 3). Our findings suggest that sulindac affects 
apoptosiss in this type of epithelium and not in the mucosa of FAP 
patientss without adenomas. However, neither macroscopic nor 
microscopicc differences were appreciated between normal appear-
ingg mucosa of symptomatic and asymptomatic FAP patients. 

Thee small sample size in this investigation may be con-
sideredd a limitation. However, in contrast with our previous 
study,, which evaluated fewer patients, the current investigation 
evenn failed to reveal a trend toward significance. Furthermore, 
usingg the above methodology, the observed heterogeneity in the 
"apoptoticc response" (Fig. 1) precludes the use of apoptosis as 
aa biomarker to monitor sulindac treatment or to predict ade-
nomaa development in presymptomatic FAP patients. 
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