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[ Abstract ] Objective To investigate the impact of preoperative body mass index (BMI) on the survival and
prognosis of patients with hepatocellular carcinoma (HCC) complicated with type 2 diabetes mellitus after radical resection.
Methods The clinical data of 140 HCC patients with type 2 diabetes mellitus who underwent radical resection in The
Third Affiliated Hospital of Naval Medical University (Second Military Medical University) from Jan. 2013 to Dec. 2014
were retrospectively analyzed. These patients were divided into 2 groups based on preoperative BMI (ranged 18.8-31.8
kg/m®): normal-BMI (18.8-24.9 kg/m®) group and high-BMI (25.0-31.8 kg/m®) group. The basic clinical data and prognostic
factors of the 2 groups of patients were summarized and analyzed. Results Among the 140 patients, 94 (67.1%) and 46
(32.9%) were in the normal-BMI and high-BMI groups, respectively. There was no significant difference between the 2
groups in age, gender, laboratory examination indicators, pathological parameters, antiviral treatment, diabetes treatment, or

postoperative preventive transcatheter arterial chemoembolization (all 2>0.05). The 3-year overall survival rate of the high-
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BMI group (86.0%) was higher than that of the normal-BMI group (64.8%), and there was a significant difference in the

overall survival between the 2 groups (P=0.011). Multivariate Cox proportional hazard regression analysis showed that high-

BMI was an independent protective factor for the overall survival of HCC patients with type 2 diabetes after radical resection

(hazard ratio=0.379, 95% confidence interval 0.156-0.917, P=0.031). Conclusion

HCC patients complicated with type 2

diabetes mellitus with high preoperative BMI have significantly better overall survival.

[ Key words ] body mass index; hepatocellular carcinoma; type 2 diabetes mellitus; radical resection; prognosis
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%1 IEE BMIALS%ES BMIA HCC &3 2 BIERKEREN—MRER
Tab 1 General data of HCC patients with type 2 diabetes mellitus between normal- and high-BMI groups

All patients Normal-BMI group ~ High-BMI group

Index N—=140 N=94 N=16 Statistic P value
Gender, n (%) =034 0.56
Male 122 (87.1) 83 (88.3) 39 (84.8)
Female 18 (12.9) 11 (11.7) 7 (15.2)
Age, 1 (%) 7 =0.01 0.94
>50 years old 106 (75.7) 71 (75.5) 35(76.1)
<50 years old 34 (24.3) 23 (24.5) 11(23.9)
BMI/(kgem ), x+s 24.1+£22 227+1.7 274%1.8 t=—15.11 <0.01
Smoking, n (%) 51 (36.4) 31 (33.0) 20 (43.5) r=147 0.23
Drinking, n (%) 44 (31.4) 27 (28.7) 17 (37.0) 7 =097 0.32
HBsAg positive, 1 (%) 95 (67.9) 64 (68.1) 31(67.4) ){2 0.01 0.93
HCV-Ab positive, n (%) 4(2.9) 2(2.1) 2 (4.3) =0.04 0.84
Preoperative ALT>40 UL "', n (%) 58 (414) 38 (40.4) 20 (43.5) )(220.12 0.73
Preoperative AST>40 UL, 1 (%) 24 (17.1) 17 (18.1) 7 (15.2) 71=0.18 0.67
Preoperative AFP>20 pg*L "', n (%) 69 (49.3) 45 (47.9) 24 (52.2) =023 0.63
Cirrhosis, 1 (%) 66 (47.1) 45 (47.9) 21 (45.7) £ =0.06 0.80
Maximum tumor diameter>5 cm, n (%) 58 (41.4) 42 (44.7) 16 (34.8) =125 0.26
Tumor number, 7 (%) =121 0.27
Solitary 118 (84.3) 77 (81.9) 41 (89.1)
Multiple 22 (15.7) 17 (18.1) 5(10.9)
MVI, n (%) 89 (63.6) 62 (66.0) 27 (58.7) £ =0.70 0.40
Tumor capsule, 7 (%) =045 0.50
Incomplete 48 (34.3) 34 (36.2) 14 (30.4)
Complete 92 (65.7) 60 (63.8) 32 (69.6)
Preoperative FBG>>7 mmol*L ', 1 (%) 87 (62.1) 56 (59.6) 31 (67.4) 7 =0.80 0.37
Hypoglycemic therapy, 7 (%)
Insulin 44 (31.4) 30 (31.9) 14 (30.4) 2 =0.03 0.86
Metformin 30 (21.4) 18 (19.1) 12 (26.1) 7 =0.88 0.35
Other treatments 30(21.4) 20 (21.3) 10 (21.7) £ =0.00 0.95
Antiviral therapy, n (%) 23 (16.4) 13 (13.8) 10 (21.7) 2—l 41 0.24
Postoperative TACE, 7 (%) 53 (37.9) 34 (36.2) 19 (41.3) 2 =0.35 0.56

Normal-BMI group: BMI was 18.8-24.9 kg/m’; High-BMI group: BMI was 25.0-31.8 kg/m’. BML: Body mass index; HCC:
Hepatocellular carcinoma; HBsAg: Hepatitis B surface antigen; HCV-Ab: Hepatitis C virus antibody; ALT: Alanine aminotransferase;
AST: Aspartate aminotransferase; AFP: a-fetoprotein; MVI: Microvascular invasion; FBG: Fasting blood glucose; TACE:

Transcatheter arterial chemoembolization.
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Fig1 Kaplan-Meier survival curves of overall survival and recurrence free survival of HCC patients with type 2
diabetes mellitus after surgery
Normal-BMI group: BMI was 18.8-24.9 kg/m’; High-BMI group: BMI was 25.0-31.8 kg/m’. HCC: Hepatocellular carcinoma; BMI:

Body mass index.
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Tab 2 Univariate and multivariate Cox proportional hazard regression analyses of overall survival

in HCC patients with type 2 diabetes mellitus

Univariate analysis

Multivariate analysis

Variable HR (95% CI) P value HR (95% CI) P value
Gender (female vs male) 1.448 (0.604, 3.472) 0.407
Age (>50 years old vs <50 years old) 0.989 (0.467, 2.096) 0.977
BMI (high-BMI vs normal-BMI) 0.340 (0.142, 0.816) 0.016 0.379 (0.156, 0.917) 0.031
Drinking (yes vs no) 0.560 (0.256, 1.225) 0.147
Smoking (yes vs no) 0.978 (0.498, 1.921) 0.948
ALT (>40 UL 'vs <40 UL Y 1.276 (0.669, 2.433) 0.460
AST (>40 UsL ' vs <40 U-L ") 2.283 (1.128, 4.621) 0.022 2.000 (0.957, 4.182) 0.065
AFP (>20 pgeL ™' vs <20 pg*L ") 2.175(1.107, 4.274) 0.024 2.335(1.160, 4.698) 0.017
Cirrhosis (positive vs negative) 1.523 (0.797, 2.908) 0.203
Maximum tumor diameter (>5 cm vs <5 cm) 2.520 (1.304, 4.869) 0.006 1.669 (0.827, 3.366) 0.153
Tumor number (multiple vs solitary) 1.515(0.692, 3.316) 0.298
MVI (positive vs negative) 1.427 (0.740, 2.752) 0.289
Tumor capsule (incomplete vs complete) 2.128 (1.002, 4.516) 0.049 2.178 (0.997, 4.758) 0.051
FBG (>7 mmol*L ™' vs <7 mmol-L") 1.695 (0.820, 3.501) 0.154
Insulin treatment (yes vs no) 1.242 (0.639, 2.413) 0.523
Metformin treatment (yes vs no) 0.367 (0.130, 1.037) 0.059
Postoperative TACE (yes vs no) 0.269 (0.112, 0.645) 0.003 0.265 (0.108, 0.646) 0.004

HCC: Hepatocellular carcinoma; BMI: Body mass index (normal-BMI was 18.8-24.9 kg/m” and high-BMI was 25.0-31.8

kg/mz); ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; AFP: o-fetoprotein; MVI: Microvascular invasion; FBG:

Fasting blood glucose; TACE: Transcatheter arterial chemoembolization; HR: Hazard ratio; CI: Confidence interval.
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