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Microsatellite Instability-low Colorectal Carcinomas: Are They Comparable with

Microsatellite Stable Cancer?
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Department of Surgery, Seoul Song Do Colorectal Hospital, Seoul; Departments of 'Surgery and ?Pathology, Ajou University School of

Medicine, Suwon, Korea

Purpose: Microsatellite instability-high (MSI-H) colorectal cancer (CRC) displays a well-described distinct phenotype, but
the true biological significance of MSI-low (L) is still uncertain. To clarify the significance of this MSI-L, we studied the differences
between patients with CRC with MSI-H, MSI-L, and microsatellite stability (MSS).

Methods: A total of 723 consecutive patients (429 males and 294 females) who had undergone resections between September
2002 and August 2007 were studied. We analyzed the clinicopathological features, the MSI statuses, and the prognoses of

the 723 CRC patients.

Results: MSI-H was observed in 54 (7.5%), MSI-L in 27 (3.7%), and MSS in 642 (88.8%) of the 723 colorectal cancer patients.
MSI-L and MSS CRC share similar clinicopathological features. A univariate analysis showed no significant differences in
overall survival between MSI-L, MSS, and MSI-H. In the multivariate Cox regression analysis, MSI-L was significantly (P=
0.036) associated with poorer prognosis compared with MSS tumors, after adjustment for factors previous shown to be
associated with the survival based on potentially relevant variables.

Conclusion: In conclusion, the current study showed no difference in the clinicopathological features of MSI-L versus MSS
CRCs. However, in the multivariate analysis, patients with MSI-L CRCs had significantly poorer overall survival. Finally, these
findings support the existence of MSI-L CRCs as a distinct category. Thus, further studies are required to explore possible
reasons for the adverse prognosis associated with MSI-L cancers.
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Table 1. Characteristics of 723 patients with colorectal cancer evaluated for microsatellite instability

Characteristic MSS (n=642) MSI-L (n=27) MSI-H (n=54) P-value
Gender 0.095
Male 376 (58.6) 14(51.9) 39(72.2)
Female 266 (41.4) 13(48.1) 15(27.8)
Mean age 62.7+11.4 (27-94) 62.6+8.1(44-73) 52.6+14.4(18-78) 0.000
Extracolonic cancer 51(7.9) 3(11.1) 2(3.7) 0.439
Synchronous or metachronous colorectal cancer 0.153
No 592 (92.2) 24(88.9) 46 (85.2)
Yes 50(7.8) 3(11.1) 8(14.8)
Tumor location 0.000
Proximal 112 (17.4) 9(33.3) 41(75.9)
Distal 179 (27.9) 7(25.9) 7(13.0)
Rectum 351 (54.7) 11(40.7) 6(11.1)
Grade 0.079
Well differentiated 85(13.9) 3(11.1) 6(13.0)
Moderately differentiated 489 (79.9) 21(77.8) 32 (69.6)
Poorly differentiated 38(6.2) 3(11.1) 8(17.4)
Mucin production 0.000
No 602 (93.8) 25(92.6) 39(72.2)
Yes 40(6.2) 2(7.4) 15(27.8)
Lymphovascular or perineural invasion 0.519
No 286 (44.5) 9(33.3) 25 (46.3)
Yes 356 (55.5) 18 (66.7) 29 (53.7)
Lymph nodes metastasis 0.007
No 310 (48.3) 18 (66.7) 36 (66.7)
Yes 332(51.7) 9(33.3) 18(33.3)
Distant metastasis (M1) 0.296
No 568 (88.5) 22 (81.5) 51(94.4)
Yes 74 (11.5) 5(18.5) 3(5.6)
Stage 0.002
| 93(14.5) 6(22.2) 4(7.4)
Il 207 (32.2) 10(37.0) 32(59.3)
11l 270 (42.1) 6(22.2) 15 (27.8)
\% 72(11.2) 5(18.5) 3(5.6)
Recurrence 0.402
No 478 (83.9) 21(95.5) 43(84.3)
Yes 92 (16.1) 1(4.5) 8(15.7)
Preoperative median CEA level (ng/mL) 3.0(0.2-2851.0) 2.5(0.5-20.7) 1.7 (0.3-454.2) 0.742

Values are presented as number (%) unless otherwise indicated.

MSS=microsatellite stability; MSI-H=high-frequency microsatellite instability; MSI-L=low-frequency microsatellite instability; CEA=carcinoembryonic antigen.
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Table 2. Univariate analysis of predictive factors for survival in
patients with colorectal cancer

Table 3. Significant predictive factors for survival in a Cox Pro-
portional-Hazards analysis of patients with colorectal cancer

Prognostic factor No. of = &yr survival P-
9 Patients  rate (%) value
Gender 0.457
Male 429 84.4
Female 294 82.1
Extracolonic cancer 667 84.3 0.146
No 667 84.3
Yes 56 69.1
Synchronous or metachronous 0.133
colorectal cancer
No 662 83.1
Yes 61 87.4
Tumor location 0.666
Proximal colon 162 81.3
Distal colon 193 789
Rectum 368 859
Grade 0.000
Well differentiated 94 95.0
Moderately differentiated 542 83.6
Poorly differentiated 49 63.9
Mucin production 0.862
No 666 83.7
Yes 57 80.1
Lymphovascular or perineural invasion 0.000
No 320 90.0
Yes 403 77.8
Stage 0.000
| 103 97.8
Il 249 92.5
1] 291 82.2
\Y 80 38.8
Microsatellite status 0.191
MSI-H 54 88.4
MSS 642 83.3
MSI-L 27 79.7
CEA 0.000
<10 532 87.5
>10 117 66.6

Prognostic factor Hazard ratio (95% Cl)  P-value
Extracolonic cancer

No 1.000

Yes 1.858 (0.867-3.984) 0.111
Synchronous or metachronous colorectal cancer

No 1.000

Yes 0.887 (0.318-2.476) 0.819
Grade

Well differentiated 1.000

Moderately differentiated 2.606 (0.624-10.886) 0.189

Poorly differentiated 11.289 (2.464-51.727) 0.002
Lymphovascular or perineural invasion

No 1.000

Yes 1.394 (0.747-2.604) 0.297
Stage

| 1.000

Il 2.590 (0.328-20.467) 0.367
1l 3.877 (0.503-29.870) 0.193

\% 21.903 (2.845-168.608)  0.003
Microsatellite status

MSI-H 1.000

MSS 1.898 (0.578-6.238) 0.291

MSI-L 5.296 (1.112-25.215) 0.036
CEA

<10 1.000

>10 2.084 (1.207-3.601) 0.008

MSS=microsatellite stability; MSI-H=high-frequency microsatellite insta-
bility; MSI-L=low-frequency microsatellite instability; CEA=carcinoembry-
onic antigen.
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Fig. 1. (A) Relation of overall survival to microsatellite instability (MSI) in colorectal cancers of all tumor stages. Patients with low MSI (MSI-L)
colorectal cancer showed significantly poorer survival compared with patients who had microsatellite stable (MSS) colorectal cancer (P=
0.036). High MSI (MSI-H) colorectal cancer was not associated with better survival compared with MSS (P=0.291) colorectal cancer. (B)
Dependence of the overall survival of patients with stage |, I, and Il colorectal cancer on microsatellite status. MSI-L stage |, Il, and Il colorectal
cancer had a shorter survival than MSI-H and MSS colorectal cancer with the same stage (P=0.049).
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