Korean J Gastroenterol Vol. 60 No. 6, 355-361
http://dx.doi.org/10.4166/kjg.2012.60.6.355
pISSN 1598-9992 elSSN 2233-6869

ORIGINAL ARTICLE

FaE U 47| T Eixlof|l N oot o
i3t Metformine| &1}

— O 1L = — o| =
olFgE, 4 H, olMsl, waW, THE, MM, LY, S
QAMITHSLIL o|ITHot LHTpSt A, ABPT|EATL

The Effect of Metformin on Responses to Chemotherapy and Survival in Stage IV Colorectal

Cancer with Diabetes

Dong-Jun Lee, Bun Kim, Jin Ha Lee, Su Jung Park, Sung Pil Hong, Jae Hee Cheon, Tae Il Kim and Won Ho Kim

Department of Internal Medicine and Institute of Gastroenterology, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Metformin is known to lower the risk of cancer and cancer mortality. However, the effect of metformin
in stage IV colorectal cancer (CRC) patients with diabetes mellitus (DM) remains unknown. The aim of this study was to
evaluate the effect of metformin on tumor response and survival in stage IV CRC patients with DM.

Methods: We identified 106 patients who were diagnosed with both stage IV CRC and DM (81 patients who underwent palliative
chemotherapy and 25 patients who underwent curative resection). Retrospective data of each patient’s clinical characteristics,
tumor response, and survival rate were compared between two groups of patients who either were or were not administered

metformin.

Results: For the palliative chemotherapy group, tumor response, change in target lesion size, progression free survival rate,
and overall survival rate were not significantly different between the metformin group and the non-metformin group on univariate
and multivariate analysis. For the curative resection patient group, metformin use was associated with increased disease
free survival on univariate analysis (p=0.012) and multivariate analysis (hazard ratio, 0.024; 95% Cl 0.001-0.435; p=0.010),

but not with overall survival.

Conclusions: Metformin use in stage IV CRC patients with diabetes was shown to be associated with a lower risk of tumor

recurrence after curative resection. (Korean J Gastroenterol 2012;60:355-361)
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Table 1. Baseline Characteristics of 81 Patients with Stage IV
Colorectal Cancer and Diabetes Mellitus Who Underwent Palliative
Chemotherapy
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Table 2. Baseline Characteristics of 25 Patients with Stage IV
Colorectal Cancer and Diabetes Mellitus Who Underwent Curative
Resection

Metformin ~ Non-metformin

Metformin  Non-metformin

(n=39) (n=ag) ~ Pvalue (n=11) (n=14) ~ Pvalue

Age (year) 62.6+8.5 62.2+10.8 0.854 Age (year) 62.7+10.0 63.0£8.1  0.940
WBC (103/uL) 7.7£2.0 7.313.1 0.494 WBC (103/uL) 7.8t2.4 7.1+2.6 0.145
Cholesterol (mg/dL) 170.0+40.9 175.6+41.1 0.543 Cholesterol (mg/dL) 170.0+32.3 180.1+65.2 0.617
Glucose (mg/dL) 143.7441.0 136.5+42.1 0.442 Glucose (mg/dL) 118.8425.4 122.8+28.1 0.718
HbAlc (%) 7.6+1.3 7.3+1.4 0.262 HbAlc (%) 7.1+1.3 7.0£1.2 0.913
Diabetes duration (year) 8.4+6.9 9.0+8.0 0.750 Diabetes duration (year) 7.2+6.0 8.4+9.4 0.680
Sex 0.805 Sex 0.562

Male 27 (69.2) 28 (66.7) Male 5 (45.5) 8 (57.1)

Female 12 (30.8) 14 (33.3) Female 6 (54.5) 6 (42.9)
Smoking 0.767 Smoking 0.999

Non-smoker 22 (56.4) 26 (61.9) Non-smoker 8 (72.7) 9 (64.3)

Current smoker 9 (23.1) 7 (16.7) Current smoker 0 (0) 1 (7.1)

Ex-smoker 8 (20.5) 9 (21.4) Ex-smoker 3 (27.3) 4 (28.6)
ECOG - ECOG -

<2 36 (100.0) 42 (100.0) <2 11 (100) 14 (100)
BMI (kg/m?) 0.641 BMI (kg/m?) 0.999

<25 27 (69.2) 26 (61.9) <25 8 (72.7) 11 (78.6)

=25 12 (30.8) 16 (38.1) 25-30 3 (27.3) 3 (21.4)
Comorbidity (No. of disease) 0.682 Comorbidity (No. of disease) 0.535

None 16 (41.0) 16 (38.1) None 1 (9.1) 4 (28.6)

1 17 (43.6) 18 (42.9) 1 9 (81.8) 8 (57.1)

>2 6 (15.4) 8 (19.0) >2 1 (9.1) 2 (14.3)
Aspirin use 4 (10.3) 8 (19.0) 0.266 Aspirin use 1 (9.0) 2 (14.3) 0.999
Insulin use 2 (5.1) 8 (19.0) 0.090 Insulin use 0 (0) 4 (28.6) 0.105
Sulfonylurea use 28 (71.8) 27 (64.3) 0.470 Sulfonylurea use 5 (45.4) 9 (64.3) 0.435
Thiazolidinediones use 2 (5.1) 2 (4.8) 0.999 Thiazolidinediones use 0 (0) 0 (0)
No. of chemotherapy 15.7+9.9 15.5+10.4 0.898 No. of chemotherapy 8.5+6.7 13.1+8.6 0.156
Chemotherapeutic agents 0.091 Chemotherapeutic agents 0.670

Targeted agent 5 (12.8) 4 (9.5) Targeted agent 0 (0) 2 (14.3)

FOLFOX or FOLFIRI 21 (53.8) 23 (54.8) FOLFOX or FOLFIRI 6 (54.5) 8 (57.2)

Others (5-FU based) 13 (33.3) 15 (35.7) Others (5-FU based) 4 (36.4) 3 (21.4)

None (no chemotherapy) 1 (9.1) 1 (7.2)

Values are presented as mean+SD or number (%).

Targeted agents include bevasizumab and cetuximab.

ECOG, Eastern Cooperative Oncology Group; HbA1c, hemoglobin
Alc; 5-FU, 5-fluorouracil; FOLFOX, 5-fluorouracil-leucovorin-oxalipla-
tin; FOLFIRI, 5-fluorouracil-leucovorin-irinotecan.

Ta Sxpol Al 36.771€(4-12171 )0l Tk 2 T1EollA A
, BMI, ECOG, Fxo]3t 7|7 SR, Fuhast §5,
0}/\,431 28 off 7]et g9 (insulin, sulfonylurea,
thiazolidinediones) ARHg A&, ZrF SHHAL 2] (HE T,
G4, FeAHE)O] et metformin H-&¥} HEET
Afolof Zpol7h gloltk. @otdM A, A% Fdal T OFA|
ARG Zpol7E fgiTh et a Hitglas 23k L%}Ok a8
He AR T1Fol A metformin H-§<-0] 16.7+
H|E-8<10] 166+1042 %0, X4 & W2 &
oAl metformin E-8&L0] 8.5+6.72]% 1 H|E-&FLo] 13.1+
8682 £ I 7+ Aol AT A3 termo] FHi
GAFSEATtHTables 1, 2).

Values are presented as mean+SD or number (%).

Targeted agents include bevasizumab and cetuximab.

ECOG, Eastern Cooperative Oncology Group; HbAlc, hemoglobin
Alc; 5-FU, 5-fluorouracil; FOLFOX, 5-fluorouracil-leucovorin-oxalipla-
tin; FOLFIRI, 5-fluorouracil-leucovorin-irinotecan.

Table 3. Comparison of 1st Response Evaluation according to
Metformin Use in Stage IV Colorectal Cancer Patients with
Diabetes Mellitus Who Underwent Palliative Chemotherapy

Non-metformin ~ Metformin

(n=42) (n=3g) ~ Pale

Chemotherapy response 0.738
Partial response 9 (21.4%) 1 (28.2%)
Stable disease 26 (61.9%) 23 (59.0%)
Progressive disease 7 (16.7%) 5 (12.8%)

Change® (%) 87.8+23.4 81.2423.9 0.211

Values are presented as meantSD or number of patients (%).
“Change in the sum of the longest diameters of all target lesions
(%).
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(Table 4, Fig. 1). o Azgo] =9k (p=0.007) (Table 6, Fig. 2B), t)HZF

\./

Table 4. Univariate and Multivariate Adjusted Progression Free Survival and Overall Survival according to Metformin Use in Stage IV
Colorectal Cancer Patients with Diabetes Mellitus Who Underwent Palliative Chemotherapy

Univariate analysis Multivariate analysis®
Outcome
Hazard ratio (95% CI) p-value Hazard ratio (95% CI) p-value
Progression free survival 0.942 (0.587-1.513) 0.806 0.976 (0.596-1.598) 0.923
Overall survival 0.968 (0.544-1.722) 0.911 0.864 (0.471-1.585) 0.637

“Adjusted variables: age, sex, BMI, lab (WBC, cholesterol, sugar, hemoglobin Alc), diabetes mellitus duration, smoking, comorbidity, aspirin
use.
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Fig. 1. Comparison of progression free survival (A) and overall survival (B) in stage IV colorectal cancer patients with diabetes mellitus who
underwent palliative chemotherapy.

Table 5. Univariate and Multivariate Adjusted Disease Free Survival and Overall Survival according to Metformin Use in Stage IV Colorectal
Cancer Patients with Diabetes Mellitus Who Underwent Curative Resection without Preoperative Chemotherapy

Univariate analysis Multivariate analysis
Outcome
Hazard ratio (95% CI) p-value Hazard ratio (95% CI) p-value
Disease free survival 0.171 (0.037-0.797) 0.012 0.024 (0.001-0.435) 0.010°
Overall survival 0.829 (0.138-4.991) 0.838 0.809 (0.094-6.959) 0.847°

aAdjusted variables: age, sex, BMI, lab (WBC, cholesterol, sugar, hemoglobin Alc), diabetes mellitus duration, smoking, comorbidity, aspirin
use.

bAdjusted variables: age, sex, BMI.
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Table 6. Univariate and Multivariate Adjusted Disease Free Survival and Overall Survival according to Metformin Use in Stage IV Colorectal
Cancer Patients with Diabetes Mellitus Who Underwent Curative Resection with or without Preoperative Chemotherapy

Univariate analysis

Multivariate analysis

Outcome
Hazard ratio (95% CI) p-value Hazard ratio (95% CI) p-value
Disease free survival 0.245 (0.081-0.741) 0.007 0.128 (0.033-0.494) 0.003°
Overall survival 0.573 (0.115-2.869) 0.498 0.960 (0.678-1.361) 0.820°

“Adjusted variables: age, sex, BMI, lab (WBC, cholesterol, sugar, hemoglobin Alc), diabetes mellitus duration, smoking, comorbidity, aspirin

use.
bAdjusted variables: age, sex, BMI.
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Fig. 2. Comparison of disease free survival according to metformin use in 25 stage IV colorectal cancer (CRC) patients with diabetes mellitus
(DM) who underwent curative resection without preoperative chemotherapy (A) and 37 stage IV CRC patients with DM who underwent curative

resection with or without preoperative chemotherapy (B).
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