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Update in the Management of  
Chronic Lymphocytic Leukaemia (CLL)
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Figure 1. Mechanisms of monoclonal antibody-induced tumour cell death in 
B-cell malignancies

ADCC, antibody-dependent cell-mediated cytotoxicity; CDC, complement-dependent cytotoxicity; CR, complement receptor; FcγR, 
fragment crystallizable gamma receptor; mAbs, monoclonal antibodies; MAC, membrane attack complex; NK, natural killer

Table 1. First-line ofatumumab-chlorambucil versus chlorambucil alone in 
patients with CLL who are ineligible for fludarabine-based therapy 

Ofatumumab-
chlorambucil  

(n=221)

Chlorambucil alone 
(n=226)

Ofatumumab-
chlorambucil vs 

chlorambucil

PFS (median) 22.4 months 13.1 months HR: 0.57; p<0.001

ORR 82% 69% OR: 2.16; p<0.001

HR, hazard ratio; OR, odds ratio; ORR, overall response rate; PFS, progression-free survival
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Figure 2. Simplified depiction of B-cell receptor signaling and small molecule 
inhibitors that target this pathway 

BTK, Bruton’s tyrosine kinase; PI3K, phosphatidylinositide 3-kinase

Table 3. Ibrutinib versus ofatumumab in patients with high-risk relapsed/
refractory CLL 

Ibrutinib 
(n=195)

Ofatumumab 
(n=196)

HR 
(95% CI) P value

Median PFS Not reached 8.1 months 0.22
(0.15–0.32) <0.001

Median PFS, 
del(17p)a	 NR NR 0.25

(0.14–0.45) NR

OS NR NR 0.43
(0.27–0.79) 0.005

aTotal number of patients with del(17p) was 127. 
HR, hazard ratio; NR, not reported; OS, overall survival

Table 2. First-line chlorambucil, obinutuzumab-chlorambucil, or rituximab-chlorambucil in elderly CLL patients with comorbidities

Chlorambucil 
(n=118)

Obinutuzumab-chlorambucil 
(n=333)

Rituximab-chlorambucil 
(n=330)

Obinutuzumab-
chlorambucil  

vs  
rituximab- 

chlorambucilEndpoint Obinutuzumab-chlorambucil 
vs chlorambucil Endpoint Rituximab-chlorambucil 

vs chlorambucil

PFS 11.1 months 26.7 
months

HR, 0.18 (95% CI, 0.13–0.24);  
p<0.001

16.3 
months

HR, 0.44; (95% CI, 0.34–0.57);  
p<0.001

HR, 0.39 (95% CI, 0.31–0.49); 
p<0.001

OS NR NR HR, 0.41 (95% CI, 0.23–0.74);  
p=0.002 NR HR, 0.66 (95% CI, 0.39–1.11);  

p=0.11
HR, 0.66 (95% CI, 0.41–1.06); 

p=0.08

CI, confidence interval; CR, complete response; HR, hazard ratio; NR, not reported
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Probucol (Lipucol®) was developed 
in the 1970s as a lipid-modifying 
drug with potent antioxidant and 

anti-inflammatory effects (Figure 1). It 
has demonstrated anti-atherosclerotic 
effects in most animal models and 
reduces tendon xanthomas in patients 
with familial hypercholesterolaemia (FH). 
It was shown to reduce high-density 
lipoprotein cholesterol (HDL-C) in human 
studies; however, when it failed to 
show any effect on the femoral artery 
luminal diameter in patients with femoral  
atherosclerosis in the Probucol  
Quantitative Regression Swedish Trial 
(PQRST)1 it was withdrawn from the 
market in Western countries. Probucol 
is still used in East Asian countries and 

there has been a renewed interest in the 
drug in recent years due to a better under-
standing of the relationship between 
HDL-C and cardiovascular risk. Recent 
animal studies have demonstrated the 
anti-atherosclerotic effects of probucol 
in addition to statins, and clinical studies 
have shown the potential benefits of 
combination probucol with cilostazol 
in post-stenting restenosis.2 As statin 
treatment may only reduce the risk of 
coronary heart disease (CHD) events by 
about 30% there is a considerable so-
called “residual risk” which represents a 
target for alternative treatments. Recent 
data support the reappraisal of probucol 
in this role. 

Animal studies
Anti-atherogenic effects of probucol 

have been shown in homozygous 
Watanabe heritable hyperlipidaemic 
(WHHL) rabbits, an animal model for the 
human condition of FH. Probucol reduced 
the thoracic aorta plaque area and the 
low-density lipoprotein (LDL) from  
rabbits treated with probucol was highly 
resistant to oxidative modification by 
cupric ions.3 Another study in WHHL 
rabbits showed probucol slowed the rate 
of fatty streak lesion progression more 
than lovastatin in animals maintained at 
equal total plasma cholesterol levels.4 

In contrast, apolipoprotein E (apoE) 
knockout (KO) mice given a Western 

diet showed a more rapid progression 
of atherosclerotic lesions and reduced 
HDL-C with probucol treatment.5 Another 
study in apoE KO mice found the effect of 
probucol was site-specific with increased 
lesion size at the aortic sinus but a 
decrease in lesions in the descending 
aorta; the larger aortic sinus lesions also 
appeared more stable.6 In the scavenger 
receptor class B type I (SR-BI)/apoE 
double KO mouse model, which develops 
severe atherosclerosis and premature 
death from CHD, probucol prolonged 
the lifespan considerably, and when 
administered early almost completely 
reversed the cardiac abnormalities.7 

Another study in apoE KO mice 
showed that the remodeling of the 
common carotid artery during de novo 
atherosclerosis involved plaque growth 
that was fully compensated by expansive 
remodeling and the lumen area was 
unaffected. However, probucol inhibited 
the expansive remodeling resulting 
in lumen loss, despite decreasing 
plaque area and delaying macrophage 
accumulation in the vessel.8 This 
finding may be relevant to the femoral 
atherosclerosis changes in the PQRST 
study.1

A recent study in the cholesterol- 
fed rabbit model of atherosclerosis 
showed that atorvastatin and probucol 
both independently reduced the plasma 
concentration of non-HDL-C and the 

Probucol: Reappraisal of an Old Drug for 
Atherosclerosis

HO OH

S S

Probucol (Lipucol®): 
4,4’-(Isopropylidenedithio)bis(2,6-di-tert-butylphenol) 

Figure 1. Chemical structure of 
probucol



May 2015	 Journal of The Society of Physicians of Hong Kong  |  37

area of atherosclerotic lesions. The 
combination of atorvastatin and probucol 
also had an additive effect on the two 
parameters (Figure 2).9 Probucol but 
not atorvastatin also decreased in vitro 
LDL-oxidation, increased paraoxonase-1 
activity of HDL, and decreased plasma 
and plaque levels of oxidized-LDL in vivo.

The reduction in plasma HDL-C 
with probucol appears partly related 
to effects on the ATP-binding cassette 
transporter 1 (ABCA1). In wild-type 
mice, probucol reduced HDL-C levels by 
more than 80% but maintained reverse 
cholesterol transport (RCT) shown by 
intra-peritoneal injection of radiolabeled 
macrophages and the amount of the 
tracer in the liver and faeces.10 In SR-B1 
KO mice, probucol reduced HDL-C but 
increased the macrophage-derived RCT. 
Probucol also increased the excretion of 
HDL-derived cholesterol into faeces in 
both wild-type and SR-B1 KO mice, which 
was shown to be related to inhibition of 
ABCA1-dependent cholesterol efflux 
from liver cells diverting cholesterol from 
efflux back into plasma to excretion into 
the bile.10

Probucol has been shown to 
increase the mRNA expression and 

activity of cholesteryl ester transfer 
protein (CETP) in a dose-dependent 
manner in cell studies.11

Clinical studies
Probucol is highly lipid soluble but 

its absorption is variable and limited to 
about 10% of the dose, this increases 
and becomes more consistent when 
taken with a high-fat meal. With repeated  
dosing it accumulates in the body 
over a period of several weeks.12 It is 
partly absorbed into chylomicrons in 
the enterocyte,13 and is carried in the 
blood in lipid particles – mainly LDL 
particles. Probucol has a very long 
elimination half-life of over 400 hours 
in some studies,14 meaning that after 
discontinuation, probucol plasma levels 
and effects can persist for six months or 
longer.15 Probucol did not interact with 
cytochrome P450 enzymes in studies in 
human liver microsomes16 and there was 
no pharmacokinetic interaction of single 
doses of cilostazol and probucol.17

In hypercholesterolaemic patients, 
probucol increased the activity of CETP 
to an extent that was inversely related to 
the decrease in HDL-C levels.18 Another 
study showed probucol increased plasma 

CETP concentrations and plasma apoE 
along with decreases in HDL-C and apoA-I 
consistent with a postulated increase in 
RCT via the remnant pathway.19 

Probucol led to benefits for 
patients with both heterozygous and  
homozygous FH resulting in the 
regression of cutaneous and tendon 
xanthomas.20 The effect of probucol on 
Achilles tendon thickness was greatest 
in patients with the greatest decrease 
in HDL-C suggesting the reduction of  
HDL-C may be a marker of the beneficial 
effect of probucol and may represent 
a favourable change in lipoprotein 
metabolism.21 

The PQRST study randomized 
patients with femoral atherosclerosis 
to probucol 0.5 g, twice daily, or 
placebo, for 3 years in addition to diet 
and cholestyramine.1 Probucol-treated 
patients had 12% lower LDL-C, 24% 
lower total HDL-C, and 34% lower 
HDL2-C levels than control subjects 
and there was no statistically significant 
change in lumen volume, assessed by 
quantitative arteriography, between the 
probucol and control group.  The volume 
of atheroma was not assessed in this 
study and change in lumen volume may 
not be a reliable measure of the effect 
of probucol due to the inhibition of 
expansive remodeling of the vessel as 
mentioned above.

The MultiVitamins and Probucol 
(MVP) Trial was conducted in patients 
undergoing balloon angioplasty without 
stenting to a small coronary artery. 
Probucol reduced the loss of lumen 
and the restenosis rate in the reference 
segment of the small coronary artery 
whereas multivitamins had no effect.22 
In a more recent study from Japan, 
probucol, cilostazol and combination 
of the two drugs were compared for 
reduction of post-stenting restenosis and 
the combined treatment demonstrated 
the greatest effect in reducing the 
decrease in luminal diameter and the 
restenosis rate.2

The Fukuoka AtheroSclerosis 

Images of atherosclerotic aortas stained with Sudan IV (A), relative atherosclerotic lesion areas (B) 
and relative atherosclerotic lesion areas corrected by the plasma non-HDL cholesterol (nonHDLC) (C). 
Control (Cont), probucol-treated (PB), low dose atorvastatin (LAT), high dose atorvastatin (HAT).
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Figure 2. Add-on effect of probucol in atherosclerotic, cholesterol-fed rabbits 
treated with atorvastatin (Reproduced from Keyamura Y, et al. PLoS One 
2014;9:e96929.)
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Trial (FAST) studied 246 asymptomatic  
patients with hypercholesterolaemia 
randomized to receive either probucol 
(500 mg/day), pravastatin (10 mg/day) 
or diet alone for two years. A significant 
reduction in carotid intima media 
thickness (IMT) in the groups treated 
with probucol and pravastatin was seen, 
whereas IMT increased in the control 
group.23 There was also a significantly 
(p=0.0136) lower incidence of cardiac 
events in the probucol group (2.4%) 
compared with the control group (13.6%). 

In the Probucol Observational 
Study Illuminating Therapeutic Impact 
on Vascular Events (POSITIVE) study, 
patients with heterozygous FH were 
compared retrospectively between 
those with probucol exposure and 
those without exposure, for the time to 
the first cardiovascular event involving 
hospitalization.24 Probucol was used 
in more severe FH at diagnosis and 
multivariate Cox regression analysis after 
adjustment for possible confounding 
factors showed probucol significantly 
(p<0.001) lowered the risk in secondary 
prevention (Figure 3) but not in primary 

prevention. There was no difference in 
safety assessment between patients 
exposed or not exposed to probucol.

Adverse effects
Probucol can cause QT interval 

prolongation on the electrocardiogram 
(ECG) and the extent appears to be  
related to the probucol plasma levels.25 
There are case reports of probucol-
associated QT prolongation with 
episodes of torsades de pointes 
(TdP) in patients with underlying 
genetic abnormalities of the human  
Ether-à-go-go (hERG) channel; the ECG 
should be performed after starting 
probucol treatment to exclude this 
possibility.26 Probucol appears to interact 
with the hERG channels by reducing 
the hERG protein level in the plasma 
membrane through a degradation 
mechanism involving accelerated  
turnover of caveolon-1 (Cav1) which 
associates with the mature hERG 
channels.27

Probucol typically reduces 
HDL-C which used to be considered 
potentially detrimental.  However, recent 

understanding of the effects of HDL 
particles suggests that HDL function 
is more important than HDL-C levels 
in relation to CHD risk. A mendelian 
randomization study showed that some 
genetic mechanisms that raise plasma 
HDL-C without affecting LDL-C do not 
alter the risk of myocardial infarction,28 
and the study with the CETP inhibitor 
dalcetrapib, which increased HDL-C 
by up to 40% in patients with recent 
acute coronary syndrome, showed 
no reduction in the risk of recurrent 
cardiovascular events.29 Therefore, 
the reduction in HDL-C with probucol  
should not be regarded as a harmful 
effect and may actually indicate that the 
drug is effective in reducing atheroma 
through other mechanisms.

Conclusion
Probucol has shown anti-

atherosclerotic effects in animal models.  
It appears to be the most effective drug 
for reducing xanthomas in patients with 
FH and it has been shown to reduce 
restenosis and cardiovascular events 
in some clinical trials.  Re-evaluation of 
this old drug is warranted to address 
the residual risk in patients with  
coronary heart disease treated with 
statins.  The reduction in HDL-C with 
probucol appears to be related to 
inhibition of ABCA1 and activation of 
CETP and should not be regarded as an 
adverse effect; however,  it may be a 
marker of the benefits of probucol.
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Management of Sessile Serrated Adenoma

Introduction
With the planned introduction of a 

colonoscopy screening programme for 
colorectal cancer (CRC) in Hong Kong, it is  
anticipated that the long-term incidence 
and mortality of CRC will be reduced.1 
However, data from previous studies  
have shown that the detection of CRC on  
the left side of the colon is better than the 
right side.2,3 Interval cancers (defined as 
cancers that are detected within 3–5 years 
of prior colonoscopy, or before the next 
scheduled follow up) have been recognized 
recently. The reported incidence rates 
of interval cancers range from 0.5–8%.4  
It reflects that colonoscopy is not a 
“cancer-proof” investigation. One reason 
to account for the inadequacy of colo-
noscopy screening may be the presence 
of flat serrated polyps.5

Pathology
In the past, CRC was thought 

to develop through a pedunculated  
polyp-cancer pathway. However, it has 

recently been found that some polyps  
can go through a separate serrated 
pathway to develop into CRC. This  
serrated pathway involves CpG island 
hypermethylation and mutation of the 
oncogene BRAF resulting in tumours 
with microsatellite instability (MSI).6 CpG 
island methylator phenotype (CIMP)–
positive CRC can be distinguished from 
CIMP-negative CRC due to its increased  
propensity in females, a preponderance 
for older age and frequently high MSI and 
BRAF mutation.7 This pathway occurs  
primarily in the proximal colon.  

In a recent study, the aberrant 
crypt foci (ACF) was found to be the  
precursor lesion of the serrated polyp-
cancer sequence. The prevalence and 
number of ACF were significantly greater 
in patients with sessile serrated adenoma/
polyp (SSA/P) diseases than in healthy 
persons. The number of methylated 
genes is lowest in ACF, higher in SSA/P 
and significantly increased  in cancer.8 

Previously, hyperplastic polyps 
(HPs) were thought to carry no malignant 
potential. However, HPs have been found 
to be the commonest form of serrated 
polyps. In 1996, Torlakovic and Snover 
first used the term serrated adenoma 
to differentiate HPs from SSA/Ps.  
SSA/Ps were characterized by their large 
size, prominent architectural distortion, 
cytological atypical nuclei, focal nuclear 
crowding, nuclear dispolarity, and the 
presence of rare upper zone mitotic 
figures.9 It has been seen that SSA/Ps 
are the major precursor lesion of serrated 
pathway cancers and represent up to 
one-third of all sporadic CRC cases. Even 
small polyps (as small as 4 mm) can 
harbour malignancy.10

Classifications
The World Health Organization 

(WHO) classifies three categories of 

serrated polyps including HPs (subtypes: 
Microvesicular type, Goblet cell rich type 
and mucin poor type), SSA/Ps (subtype 
with cytological dysplasia) and tradi-
tional serrated adenoma ([TSA], subtype 
with conventional dysplasia).11 HPs are 
typically small (≤5 mm) and represent 
80–90% of all serrated polyps. There is 
a higher prevalence in men and they are 
commonly found in the distal colon and 
rectum (~70%). Often, HPs carry a type II 
asteroid, stellate, or papillary pit pattern. 

SSA/Ps are usually flat, sessile 
polyps with lateral serration, branching 
and dilated distorted crypts, particularly 
in the crypt base. They are usually larger 
than 1 cm and most commonly found in 
the right side of the colon (75–90%).12,13 
SSA/Ps are more common in women  
and comprise up to 18% of all serrated 
polyps and approximately 2–9% of all 
colonic polyps. Dysplasia in SSA/Ps is 
rare, only 14% of all SSA/Ps.14 SSA/Ps 
with cytological dysplasia are a more 
advanced lesion and has the potential to 
progress faster to cancer compared with 
those without dysplasia. 

TSA represents only 1% of all 
serrated polyps, it resembles conven-
tional pedunculated adenoma and tends 
to be in the left side of the colon.

Patients with multiple SSA/Ps 
present in the colorectum, may have 
serrated polyposis syndrome (SPS)  
(previously known as hyperplastic  
 polyposis syndrome) if they satisfy 
one of the following three criteria: (1) 
the presence of at least 5 serrated 
polyps proximal to the sigmoid colon, of 
which two measured at least 10 mm in  
diameter; (2) any number of serrated 
polyps occurring proximal to the sigmoid 
colon in an individual who has a first-
degree relatives with SPS; (3) and/or 
>20 serrated polyps spread throughout 
the colon. SPS affects both sexes and is  
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more common in those aged  
55–65 years.15 The risk of cancer in  
first-degree relatives is 5 times higher 
than in the general population.16 In 
patients with SPS, 25% had a personal 
history and 38% had a family history of 
CRC; 28% had a personal history and 
54% had a family history of extracolonic 
cancer.17 

In contrast to other polyposis  
syndromes, SPS is not associated with 
gastroduodenal polyps.18

Prevalence
It is estimated that approximately 

20–40% of adults have at least one 
serrated polyp, including distal HPs.12 
Studies analysing the prevalence of SSA/
Ps, have demonstrated that it ranges 
from 5.6 to 28.7%. A pooled analysis  
has shown the prevalence of SSA/Ps  
to be 15.6% (95% CI, 10.3–22.9%).19

In a cross-sectional study of 
1,819 colonoscopy patients, the overall 
prevalence of nonpolypoid-colorectal 
neoplasms (NP-CRN) was 9.35%. The 
prevalence of NP-CRN in subpopulations 
for screening, surveillance and symp-
tomatic patients was 5.84%, 15.4% 
and 6.01%. Only 89 patients (5%; 95% 
CI, 3.94–5.99%) had NP-CRN alone.  
Although NP-CRNs accounted for only 
15% of all neoplasm, they contributed 
to 54% of all superficial carcinomas. The 
overall prevalence of NP-CRNs with in 
situ or submucosal invasive cancer was 
0.82% and NP morphology was strongly 
associated with in situ or submucosal 
invasive carcinoma (OR 11.1; 95% CI, 
4.98–24.8). The depressed subtype had 
the highest risk (33%) for carcinoma. 
When compared with polypoid lesions, 
NP-CRNs were more likely to contain 
carcinoma (OR 9.78; 95% CI, 3.93–24.4),  
irrespective of size. Carcinoma in NP-CRNs 
were smaller in diameter compared 
with polypoids (mean diameter [SD]  
15.9 [10.2] mm vs 19.2 [9.6] mm) indi-
cating early malignant change in these 
lesions.20 

In an average-risk screening pro-

gramme, SSA/Ps will be found in 2–7% 
of the screening subjects. In a recent 
meta-analysis, the presence of SSA/
Ps was associated with a higher risk of  
synchronous colorectal advanced  
neoplasia. The pooled OR of advanced 
neoplasia in individuals with SSA/Ps was 
2.05 (95% CI, 1.38–3.04). The presence 
of proximal serrated polyps (OR 2.77; 
95% CI, 1.71–4.46) and large SSA/Ps (OR 
4.10; 95% CI, 2.69–6.26) was associated 
with an increased risk of synchronous 
advanced neoplasia. The pooled OR for 
advanced neoplasia in individuals with 
proximal and large SSA was 3.35 (95% 
CI, 2.51–4.46).19

The incidence of SPS was pre-
viously estimated to be 1 per 100,000.21 
However, in recent studies, the prev-
alence of SPS was estimated to be 
between 1:151 and 1:294 among patients 
undergoing screening colonoscopy, 
based on faecal immunochemical 
testing.22,23 Of SPS patients, 69–85% will 
have at least one conventional adenoma 
and 21–32% will have >5 conventional 
adenomas.10 Therefore, for patients with 
SPS, screening should be more frequent 
than for the general public.

Endoscopic detection
It can be difficult to detect SSA/

Ps due to the flat morphology of the 
polyps and indistinct border – the colour 
is usually similar to normal mucosa. In 
comparison, the detection of pedun-

culated polyps is much easier. The overall 
adenoma detection rates in previous  
colonoscopy screening studies for 
male and female patients were 50.6% 
and 36.6%, respectively. For advanced 
adenoma, the detection rates were 12.4% 
and 6.5%, respectively. In contrast, the 
detection rates for serrated lesions ranged 
from 0–13.1%, and for proximal serrated 
lesions ranged from 0–9.8%.24 In another 
study, the overall SSA/Ps detection rates in 
male and female patients were 10.1% and  
7.1% respectively. In 108 patients (3.8% 
of the study group), SSA/Ps were the 
only premalignant lesion found.25 If these 
lesions are undetected it may predispose 
the patient to a higher interval cancer risk 
due to undetected advanced lesions.26

It is widely accepted that a longer 
withdrawal time of greater than 10 
minutes will increase the adenoma 
detection rate, particularly for SSA/Ps.27 
Excellent bowel preparation is required 
for proper colonic mucosal inspection, 
especially for SSA/Ps, endoscope with 
water jet function for rigorous irrigation is 
beneficial to the examination.  

Up to 64% of SSA/Ps on the right 
side of the colon carry mucus caps28 
(Figure 1a) which may help in their iden-
tification. The use of chromoendoscopy 
could highlight the dilated distorted 
crypt of SSA/Ps but is cumbersome. The 
widespread use of narrow band imaging 
(NBI), together with dual focus and  
magnifying functions, significantly 

Figure 1a:  Large 2 cm flat lesion in 
the ascending colon covered by a 
mucus cap.

Figure 1b: The same lesion observed 
under NBI. 
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improves the detection rate (Figure 1b).  
In a retrospective study, white-light 
endoscopy has a lower sensitivity,  
specificity and accuracy (75%, 79%  
and 77%) than NBI (89%, 96% and 
93%) in differentiating HPs and SSA/Ps.29  
The inter-observer reproducibility was  
good (κ = 0.67). 

In the NICE (NBI International 
Colorectal Endoscopic) classification, 
HPs are classified as a type 1 lesion. 
Using magnifying NBI (M-NBI), may help 
to differentiate HPs (which may be left in  
situ) from SSA/Ps. The surface of  
SSA/Ps show a brownish, oval, expanded 
crypt opening (ECO) and thick-branched 
vessels (TBV). In a study comparing 
these features with histopathology, the 
sensitivity, specificity, and accuracy 
of ECOs for SSA/Ps were 84.3%, 
81.1% and 82.4%, whereas those of 
TBVs were 45.1%, 68.9% and 59.2%,  
respectively. In this study, The M-NBI  
has a sensitivity of 98% and  
specificity of 59.5% in discriminating  
SSA/Ps from NICE type 1 lesion.30

Endoscopic treatment
It may be more difficult to  

remove SSA/Ps than pedunculated  
polyps using endoscopic treatment  
due to its size and morphology.  
One study reported residual adeno-
matous tissue may remain in 10% of  
all polypectomy sites; however, it  
could be up to 31% after polypectomy  
for SSA/Ps.31

It is recommended that all 
serrated lesions proximal to the sigmoid  
colon should be fully resected during 
colonoscopy. All serrated lesions in 
the rectosigmoid colon >5 mm in size  
should also be fully resected.32 The polyp 
should be resected in one piece for  
histological examination to avoid leaving 
residual adenomatous tissue. It is  
shown that for SSA/Ps larger than  
2 cm, endoscopic submucosal dissection 
(ESD) is better than endoscopic mucosal 
resection (EMR) to achieve complete 
polyp resection.33

Implication on CRC 
screening

The phenomenon of interval cancer 
is a major concern for CRC screening pro-
grammes. The presence of SSA/Ps may 
contribute to >30% of interval cancers 
and may be accounted for by several 
factors. Firstly, the colonoscopist may 
miss the flat sessile lesions, particularly 
in the proximal colon. Secondly, the 
lesion can be difficult to remove com-
pletely, due to its size and morphology. 
Thirdly, the SSA/Ps may harbour dysplasia 
which can rapidly progress to cancer. 
Lastly, as the screening interval for SSA/
Ps has not been well studied, it may be 
found to be too long for such a lesion. A  
combination of these factors may cause 
interval cancers to develop.

A large scale study compared 
patients with CRC that occurred within 
5 years of colonoscopy with patients 
without prior endoscopy. The cancers in 
former group were found to have more 
CIMP (multivariate OR 2.10; 95% CI, 1.10–
4.02),34 indicating that patients carrying 
this phenotype may have a higher risk  
of developing interval cancers. 

In the current guideline, patients 
with HPs will have a long follow-up  
interval due to the presumed low 
malignant potential of the lesions. 
However, the misclassification of HPs 
and SSA/Ps can range from 5.8% to  
85% due to the different diagnostic 
criteria used. In a recent study that 
reviewed the histology of prior diagnosed 
HPs >5 mm, 32/111 (28.8%) of the 
samples had the polyps re-classified as 
SSA/Ps. There was a greater likelihood 
of SSA/Ps in the proximal colon and they 
were larger than HPs. In patients with 
high-risk SSA/Ps, only 26.1% received 
appropriate follow-up arrangement.35  
If in doubt, for patients with large proximal 
colonic HPs, the pathologist should be 
contacted to review the polyps pathology 
to avoid misclassification. 

In a literature review, 5 of  
27 patients (18.5%) with SSA/Ps without 
CRC on index colonoscopy developed 

CRC on follow up.36 A further study  
demonstrated the risk of CRC during  
surveillance to be as high as 7% at  
5 years;37 therefore, close surveillance is 
required. 

In patients with SPS, the recurrence 
of SSA could be fast and multiple. 
In a study of 44 patients (mean age  
52.5±11.9 years, range 22–78) with SPS 
undergoing a close surveillance schedule 
(median colonoscopy follow-up: 2.0 years 
(range 0–30), mean interval between 
colonoscopies: 1.6±1.2 years), at first 
colonoscopy 61% of the patient had 
SSA/Ps or adenoma. By last colonoscopy 
(mean of 5.3 years), 83% had recurrent 
lesions. The mean time from colonoscopy 
without SSA/Ps or adenomas to the  
identification of SSA/Ps or adenomas  
was 1.8 years and mean time to 
recurrence of these was 2.5 years.  
There was an average 40% increase 
per year in polyp number over the 
baseline polyp number.18 Therefore, 
annual surveillance with complete 
removal of all polyps >3 mm is rec-
ommended during colonoscopy, one 
study found that, 34% (339 of 993) 
of removed polyps between 3–5 mm  
were found to be adenoma or SSA/Ps.38

Screening 
recommendation

The screening recommendation  
for the average risk patient after  
polypectomy is listed in Table 1. For 
high risk patients eg, patients with 
SSA/Ps and SPS, screening schedules 
should be more frequent. In a  
prospective colonoscopy study, patients 
with SPS were scheduled to have annual  
colonoscopy surveillance after initial 
clearing polypectomy of all polyps  
≥3 mm. New polyps were detected 
in at least 80% of patients at each 
surveillance colonoscopy. Advanced 
adenoma including high-grade dysplasia, 
and large SSA/Ps were detected in 8% 
and 30% of patients during follow up. The 
median interval for new lesions was only  
13 months for advanced adenoma and  
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21 months for large SSA/Ps. Of 41 
screening patients, 2 developed extensive 
recurrent polyposis that required early 
surgical removal. With such an intensive 
surveillance approach, no CRC was  
found during follow up.38 First-degree 
relatives of patients with SPS should  
also undergo colonoscopy at 40 years 
of age or 10 years before the age of 
diagnosis of SPS. Colonoscopy should 

be performed at 5-year intervals or  
more frequently if polyps are found.32 

Conclusion
SSA/Ps are not uncommon 

lesions and carry significant CRC risk.  
Endoscopists should be able to  
recognize such lesions and be able 
to remove them completely during  
colonoscopy examinations to avoid  

early recurrence and the risk of interval 
cancers. New generation endoscopy  
has a significant impact on the detection 
of SSA/Ps. Follow up colonoscopy 
schedules for these patients should be 
individualized according to the initial 
findings.

Table 1. United States Multi-Society Task Force on Colorectal Cancer Guidelines for colonoscopy surveillance after 
screening and polypectomy in average risk individual35,39 

Lesions Definition Surveillance interval

Low/minimal risk – no polyps No polyps 10 years

Low/minimal risk - HP HP (distal) any size OR HP (proximal) <10 mm 10 years

Medium risk – SSA/P SSA/P (any location) up to 9 mm ± non-high-risk SSA/P/HP but no other findings 5 years

Medium risk - adenoma 1–2 tubular adenoma ± non-high-risk SSA/P/HP 5 years

High risk - SSA SSA/P (any location) ≥10 mm OR HP (proximal only) ≥10 mm OR SSA/P any size with 
dysplasia OR TSA ± other SSA/P/HP but no other findings 3 years

High-risk - adenoma Advanced adenoma (≥10 mm) with any villous or high grade dysplasia,  
OR ≥3 tubular adenoma ± any SSA/P/HP 3 years

High-risk - adenoma >10 adenoma <3 years

High-risk - SPS Serrated polyposis syndrome 1 year

A complete list of references can be downloaded from 
www.SOPHYSICIANSHK.org
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