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Colon Cancer
The Global Borden

+** Colorectal cancer (CRC) is the third most
common cancer in men (746,000 cases, 10% of
the total) and the second in women (614,000
cases, 9.2% of the total) worldwide.

*The third most common cause of death from
cancer with 829,557 deaths in 2016.

/

**Median age of 68 in men and 72 in women
for colon cancer and 63 for rectal cancer in
both men and women

Globocan 2012

Cancer deaths by type, World, 2016

Total annual number of deaths from cancers across all ages and both sexes, broken down by cancer type.
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Colon Cancer
in Jordan

+*In 2014, there were 658 CRC cases,
accounting for 11.5% of all.

It is the second among all new cancers in
both genders, the first among males and the
second among females.

Jordan National Cancer Registry (JNCR)

Table (14) Mortality for Top ten cancer, both gender -2014

Primaty site No. %
Lung 319 164
Colorecta| 236 121
Breast 199 10.2
Stomach 105 5.4
NHL 101 52
Pancrease 89 46
Leukemia 86 4.4
U bladder 79 41
Liver, biliary 75 39
Brain &CNS 69 35
Others 586 301
Total 1944 100.0
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Colorectal Cancer

+*» Treatment and **Screening is usually not +**Colorectal carcinoma occurs
prognosis depend upon recommended before age of 50 sporadically in the majority of
tumour stage years. cases.

Sporadic  (84,600-110,670 cases/yr.)

Sproad o ohorargans (average risk) (65%-859
’ " 5 — \

D3 of nevw

Family
history
(10%-30%)

g Rare
COsSes OQCLuUr In Syndromes
peocple (<0.1%) Hereditary nonpolyposis
50 or older. colorectal cancer (HNPCC)
Familial adenomatous (5%)

polyposis (FAP) (1%) CDC

http:/www.cde.govicancer/colorectal/publications/slide sets.him - slide #6 i
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Genetic Pathways in CRC

Microsatellite Chromosormal
iNnstability pathwway iNnstability pathwvway

e g e

Chapelle, J Clin Oncol, 2010
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Microsatellite instability

**Microsatellites are genomic regions in which mutation occur during DNA replication
**Usually repaired by the mismatch-repair (MMR) proteins (MLH1, PMS2, MSH2 and MSH6)

**MSl is caused by mutational inactivation of (MMR) genes
“*MLH1 promotor methylation
“*Germline MMR mutation in Lynch syndrome

chleo\:idhe Noryrraz/ NINTIZ T C G A C Microsatellite
miisrmactc
AGCTGCG Stable (MSS)

Microsatellite
Instability (M S1)

"
—

Defective AN

Eticology:

1. MLH1T promoter methwvlation

2. Germline WINMIR mutation-
Lywnch Syndrome
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Testing for MS|

MSI by PCR:

MSS:
none of the

MSI-L: MSI-H:
Instability in one Instability in >2

markers showed
marker markers

instability

MMR by immunohistochemistry:

Deficient MMR:
Loss of expression
of one or more

Proficient MMR:
Intact expression of
all MMR proteins

MMR proteins

K
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Alm

*»*To investigate the prevalence of AMMR in young patients with CRC

**»To describe patients’ and tumors’ characteristics and outcome in comparison to pMMR tumors
in the same age group
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Materials and methods

+** CRC cases at King Hussein Cancer Center.

+*» from 2004 until 2012.
*» Age at diagnosis 45 years or younget.

+»All patients’ charts were reviewed and the clinical data were collected
*» Age at presentation
“» Family history of colorectal or other types cancer,
** Location
+» Stage
“» Treatment modality

+» Event free (RFS) and overall survival (OS).

_ bw‘r{:. ‘ﬁ/:‘
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Materials and methods

**The pathology slides were reviewed and their corresponding paraffin blocks were retrieved.

**IHC analysis was performed using the following algorithm:

o3

‘a\(\e w

PMS2 <: MLH1
Ost

P53 IHC was

done on all
+ cases.
Lost
° MSH?2
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RESULTS




Results

+»* A total of 155 cases with available paraffin blocks were included in the study.

**» The median age at diagnosis was 38 years (range from 17-45 years).

Distribution of Cases According to Tumor Location

m Right colon = Transverse colon  m Left colon Sigmoid colon  m Rectum
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Results

“*Most tumors were advanced at the time of diagnosis, approximately 70% presenting at stage
Il and IV disease.

*+14.8% of patients had poorly differentiated adenocarcinoma

++17.4% of patients had mucinous carcinoma.
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Results

RESULTS OF MMR IMMUNOHISTOCHEMISTRY

EpMMR mdMMR

PMS2/MLH1 B PMS2 only B MSH2/MSH6 B MSH6 only B All 4
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Results

**There was a significant association between deficient MMR gene protein expression and tumor
location proximal to splenic flexure

Totall dMMR oMMR
Clinicopathological Features cases(n) n(%) n(%)

Proximal to splenic flexure 26 12(41.4%)  14(11.1%) S
Distal to splenic flexure 129 17(58.6%) 112(88.9%) '
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Results

**There was a significant association between deficient MMR gene protein expression and the
pathologic features suggestive of microsatellite instability (mucinous component, tumor-
infiltrating lymphocytes (TIL), Crohn’s-like lymphocytic reaction (CLR))

Totall dMMR oMMR
Clinicopathological Features cases(n) n(%) n(%)

Pathologic features suggestive of MSI
0.000
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Results

Total| dMMR oMMR
Clinicopathological Features cases(n) n(%) n(%)

Mucinous component

27 10(34.5%) 17(13.5%)

0.007
128  19(65.5%) 109(86.5%)

Tumor infiltrating lymphocytes (TIL)
18 7(24.1%) 11( 8.7%)

137 22(75.9%) 115(91.3%)

0.020

Crohn’s- like reaction (CLR)

29 14(50.0%)  15(14.0%)
106  14(50.0%) 92(86.0%)

0.000
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Results

“*There was a significant association between deficient MMR gene protein expression and P53
status.

+*dMMR tumours are more likely to be P53 negative than pMMR tumours.

Totall dMMR oMMR
Clinicopathological Features cases(n) n(%) n(%)

0.000
Negative
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Results

**Loss of MSH2/MSH6, but not MLH1/ PMS2, was significantly associated with positive family
history in first or second degree relatives.

MSH2/MSH6 | MSH2/MSH6
Lost Retained

Clinicopathological Features cases(n) | n(%) n(%)

Family History
0.020
7(87.5%) 3(25.0%)
Positive FHx
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Results

*»Patient with dMMR tumors had significantly better outcome compared with patients with
PMMR tumors.

Total| dMMR oMMR
Clinicopathological Features cases(n) n(%) n(%)

0.026
77 9(31.0%) 68(54.0%)
Dead
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Results

Kaplan-Meier Plot
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Results

Effect Odds Ratio 95% Wald
Confidence Limits

Location (Right vs left sided) 5.462 1.469 20.313 0.0113
Pathologic feature’s (Y vs N) 0.083 0.024 0.293 0.0001

P53 status (Positive vs 18.591 3.830 90.251 0.0003
Negative)

Stage (lll vs “l and 11”) 4.587 1.190 17.685 0.0269
Stage (IV vs “l and 11”) 0.348 0.053 2.293 0.2727

Status (Dead vs Alive) 9.052 1.855 44.173 0.0065
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Discussion
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Conclusion

+*dMMR tumors tends to be associated with lower stage and better outcome than pMMR cases.

**dMMR can serve as a biomarker for better prognosis.

**These results are of value in directing the clinical management of young patients with CRC.

**In a country with limited resources, but with a prevalence of CRC in the young as frequent as
western countries, testing for MMRP by a cost-effective method like IHC is recommended.
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