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Abstract

Background: Although an elevated hemoglobin A1c (HbAc1) level 
is an independent predictor of worse survival in patients with both 
digestive cancer and diabetes mellitus, its relationship to short-term 
prognosis in these patients has not been addressed. This study as-
sessed this relationship in gastrointestinal cancer (GIC) patients with 
type 2 diabetes mellitus (T2DM).

Methods: A retrospective review of patients with GIC with or with-
out T2DM from 2004 to 2014 was performed. Patients with T2DM 
were grouped according to HbA1c level, either normal (mean < 7.0%) 
or elevated (mean ≥ 7.0%). Age- and sex-matched GIC patients with-
out T2DM served as controls.

Results: One hundred and eighteen patients aged 33 - 81 years with 
T2DM met the study eligibility criteria; 51 were in the normal HbA1c 
group, and 67 were in the elevated HbA1c group. The 91 patients 
in the non-T2DM group were randomly selected and matched to the 
T2DM group in terms of admittance date, age, and sex. There was 
a trend toward a higher 180-day mortality rate in the T2DM group 
compared with the non-T2DM group (15.3% vs. 7.7%, P = 0.095) and 
in the elevated HbA1c group compared with the normal HbA1c group 
(19.4% vs. 9.8%, P = 0.151); however, the differences were not sig-
nificant. The duration of the hospital stay was longer in patients with 
T2DM than in those without T2DM (13.2 vs. 8.9 days, P < 0.05) and 
in patients with elevated versus normal HbA1c levels (14.5 vs. 11.4 

days, P < 0.05). Diabetic GIC patients with elevated HbA1c levels 
had significantly more total postoperative complications than those 
with normal HbA1c levels (25.4% vs. 9.8%, P < 0.05). In multivari-
ate regression analyses, short-term adverse outcomes were strongly 
associated with elevated HbA1c levels (odds ratio (OR): 5.276; 95% 
confidence level (CI): 1.73 - 16.095; P < 0.05) and no strict antidia-
betic treatment (OR: 7.65; 95% CI: 2.49 - 23.54; P < 0.001).

Conclusion: An elevated level of HbA1c significantly correlated with 
and was an independent predictor of short-term adverse outcomes in 
GIC patients with T2DM.
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Introduction

Gastrointestinal cancer (GIC), including gastric, colon, and 
rectal cancer, is a leading cause of cancer-associated mortal-
ity and morbidity. Worldwide in 2012, there were 1.36 million 
new cases of colorectal cancer, 0.95 million new cases of gas-
tric cancer, 723,000 deaths from gastric cancer, and 694,000 
deaths from colorectal cancer [1]. The high incidence and high 
death rate of GIC pose a serious threat to the lives and health 
of people all over the world in the coming decades.

GIC and diabetes mellitus (DM) are commonly diagnosed 
in the same individual [2], and numerous epidemiologic studies 
show a strong correlation between the two [3, 4]. In a retrospec-
tive study of three patient populations by Williams et al in 1984, 
DM was more than twice as frequent in colorectal cancer patients 
as that in age-matched controls [5]. Another Taiwanese study, 
published in 2012, found that the prevalence of gastric cancer 
with DM was 595.0 per 100,000 people [6]. Other studies sug-
gest that type 2 DM (T2DM) increases the risk of developing 
GIC [7, 8]. In a meta-analysis by Yuhara et al [9] in 2011, DM 
correlated with an increased risk of colon cancer and rectal can-
cer, with relative risks of 1.38 and 1.20, respectively. Common 
risk factors, such obesity, smoking, physical inactivity, and meta-
bolic disorders may account for the correlation of GIC and DM.

Increased cancer-associated mortality and decreased sur-
vival rates have been reported in cancer patients with T2DM 
compared with those without T2DM [10]. Wei et al reported 
that preexisting T2DM correlated with an increased incidence 
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of postoperative complications and decreased survival rates in 
patients with gastric cancer [11]. Similarly, Chen et al found 
that DM was an independent predictor of increased overall 
mortality in patients with early colon cancer who receive cu-
rative surgery [12]. Poor prognosis has also been reported in 
patients with preexisting T2DM and hepatomas [13], breast 
cancers [14], or renal cell carcinomas [15].

The average blood glucose level over 6 - 8 weeks [16] can 
be approximated by measuring the level of hemoglobin A1c 

(HbA1c), which is an important observational index of glu-
cose control in DM patients in a clinical setting. Previous stud-
ies have established a relationship between HbA1c levels and 
cancer prognosis [17, 18]. However, no studies have evaluated 
the impact of HbA1c levels on short-term prognosis, including 
30-day mortality, 180-day mortality, postoperative complica-
tions, and length of hospital stay in GIC patients with T2DM. 
The expected survival of GIC patients can be relatively short, 
and many surgeons are not concerned with glycemic control or 

Table 1.  The Characteristics of Non-T2DM and T2DM Patients With Gastrointestinal Cancer

Non-T2DM T2DM P value
Patients with T2DM

HbA1c < 7% HbA1c ≥ 7% P value
Age (years, SD) 63.1 (12.5) 64.7 (10.1) 0.326 63.7 (10.5) 65.5(9.8) 0.339
Sex (n, %) 0.702 0.509
  Male 51 (56.0%) 63 (53.4%) 29 (56.9%) 34 (50.7%)
  Female 40 (44.0%) 55 (46.7%) 22 (43.1%) 33 (49.3%)
BMI 20.7 (3.1) 21.0 (3.0) 0.394 20.6 (2.8) 21.3 (3.2) 0.205
Cancer (n, %) 0.970 0.443
  Esophagus cancer 15 (16.5%) 18 (15.3%) 10 (19.6%) 8 (11.9%)
  Gastric carcinoma 33 (36.3%) 43 (36.4%) 19 (37.3%) 24 (35.8%)
  Colorectal cancer 43 (47.2%) 57 (48.3%) 22 (43.1%) 35 (52.3%)
Pathological T category (n, %) 0.972 0.913
  T1 15 (16.5%) 19 (16.1%) 9 (17.7%) 10 (15.0%)
  T2 31 (34.1%) 38 (32.2%) 15 (29.4%) 23 (34.3%)
  T3 28 (30.7%) 40 (33.9%) 17 (33.3%) 23 (34.3%)
  T4 17 (18.7%) 21 (17.8%) 10 (19.6%) 11 (16.4%)
Pathological N category (n, %) 0.967 0.232
  N0 23 (25.3%) 29 (24.6%) 11 (21.6%) 18 (27.0%)
  N1 42 (46.1%) 52 (44.1%) 25 (49.0%) 27 (40.2%)
  N2 17 (18.7%) 23 (19.5%) 12 (23.5%) 11 (16.4%)
  N3 9 (9.9%) 14 (11.8%) 3 (5.9%) 11 (16.4%)
Histological differentiation (n, %) 0.256 0.070
  Good 14 (15.4%) 23 (19.5%) 6 (11.8%) 17 (25.4%)
  Moderate 36 (39.6%) 34 (28.8%) 12 (23.5%) 20 (29.8%)
  Poor 41 (45.0%) 61 (51.7%) 33 (64.7%) 30 (44.8)
Chemotherapy (n, %) 0.920 0.737
  Yes 33 (36.3%) 42 (35.6%) 19 (37.3%) 27 (40.3%)
  No 58 (63.7%) 76 (64.4%) 32 (62.7%) 40 (59.7%)
Duration of T2DM (years) - - - 4.9 (2.4) 6.2 (2.7) 0.510
Strict antidiabetic treatment (n, %) - - -
  Yes - - - 24 (47.1%) 19 (28.4%) 0.037
  No - - - 27 (52.9%) 48 (71.6%)
Alcohol (n, %) 0.968 0.126
  Yes 28 (30.8%) 36 (30.5%) 23 (45.1%) 21 (31.3%)
  No 63 (69.2%) 82 (69.5%) 28 (54.9%) 46 (68.7%)
Smoking (n, %) 0.580 0.913
  Yes 35 (38.5%) 41 (34.7%) 18 (35.3%) 23 (34.3%)
  No 56 (61.5%) 77 (65.3%) 33 (64.7%) 44 (65.7%)
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short-term clinical outcomes in GIC patients. Herein we con-
ducted a retrospective study to assess the association between 
serum HbA1c levels and short-term outcomes in patients with 
T2DM after resection of a GIC.

Materials and Methods

Patients

The data for this retrospective case-control study were col-
lected from Jinling Hospital and Affiliated Hospital of Guang-
dong Medical University (August 2004 to June 2014) in Chi-
na. Study approval was obtained from the ethical committees 
of these hospitals. Patients were eligible for this study if they 
were ≥ 18 years of age and had a primary diagnosis of GIC 
and 1) no T2DM, 2) T2DM with good glycemic control (nor-
mal HbA1c, < 7.0%), or 3) T2DM with poor glycemic control 
(elevated HbA1c, ≥ 7.0%). The three groups were marched for 
admittance date, sex and age. Diagnosis of GIC was based on 
the histopathologic findings in either a resection specimen or 
endoscopic biopsies. Patients with T2DM were identified as 
those with: 1) DM symptoms, including polydipsia, polyuria, 
and unexplained weight loss and one or more random blood 
glucose level ≥ 11.1 mmol/L (200 mg/dL); 2) a baseline fasting 
blood glucose level ≥ 7.0 mmol/L (126 mg/dL); or 3) a 2-h glu-
cose level ≥ 11.1 mmol/L (200 mg/dL) in an oral glucose toler-
ance test [19]. Patients who required hemodialysis or had had 
diabetes for more than 10 years were excluded from this study.

Data collection

Medical records and follow-up data were reviewed to obtain 
the following clinical information: patient age, sex, body mass 
index (BMI), tumor type, TNM stage, alcohol consumption, 
smoking, medication use, overall clinical status at the onset 
of GIC, length of the postoperative hospital stay, postopera-
tive complications, 30-day mortality, and 180-day mortality. 
We also examined the mean HbA1c levels, which served as the 
index of glycemic control during the entire hospital stay. On 
the basis of prior clinical trials [18, 20], patients with T2DM 
were divided into two groups according to their HbA1c levels: 
the persistently elevated HbA1c group (HbA1c ≥ 7.0%, poorly 
controlled) and the normal HbA1c group (HbA1c < 7.0%, well 
controlled).

Outcome measurements

The short-term outcome measurements were 30-day and 180-
day mortality rates, postoperative complications, and length of 
hospital stay.

Statistical analysis

Statistical analyses were performed by using SPSS 17.0 

software. Quantitative data were presented as mean (stand-
ard deviation), and categorical variables were presented as 
number and percentage. Differences in age, sex, short-term 
outcomes, and other variables between two groups were 
evaluated by using the Pearson Chi-square test and the in-
dependent samples t-test for continuous variables. A logistic 
regression model was established to analyze the association 
of the study variate with short-term adverse outcomes in pa-
tients with resectable GIC and T2DM. Univariate logistic 
regression analysis was used to identify possible predictors 
of short-term adverse outcomes. Age, sex, and all param-
eters with a P value < 0.05 in the univariate analysis were 
included in multivariate analyses to identify the predictors 
most strongly associated with short-term adverse outcomes. 
For all statistical tests, a two-tailed P value < 0.05 was con-
sidered statistically significant.

Results

Demographic and clinical characteristics

A total of 209 GIC patients were included in this study. The 
non-T2DM group consisted of 91 patients (51 men and 40 
women; mean age, 63.1 years), and the T2DM group consisted 
of 118 patients (63 men and 55 women; mean age, 64.7 years). 
Fifty-one patients in the T2DM group had a normal HbA1c 
level, and 67 patients had an elevated HbA1c level. Demo-
graphic and clinical characteristics did not differ between the 
T2DM and non-T2DM groups. There was no significant dif-
ference in age, sex, or BMI among the gastrointestinal cancer 
patients with or without T2DM, including the patients with el-
evated and normal HbA1c levels (Table 1).

Clinical outcomes

The 30-day and 180-day mortality rates

The 30-day mortality rate did not differ significantly between 
the T2DM group and the non-T2DM control group (2.5% vs. 
2.2%, P = 0.872, Table 2). At 180 days, 15.3% of the patients in 
the T2DM group had died, and 7.7% in the non-T2DM group 
had died; this difference was not significant (P = 0.095, Ta-
ble 2). In the patients with T2DM, there was no difference in 
the 30-day mortality rate between those with elevated HbA1c 
levels and those with normal HbA1c levels (0% vs. 2.0%, P 
= 0.250). There was a trend toward higher 180-day mortality 
rates in the elevated HbA1c group compared with the normal 
HbA1c group (19.4% vs. 9.8%), but the difference between the 
groups was not significant (P = 0.151).

Total postoperative complications

Postoperative complications occurred in 10 patients (11.0%) in 
the non-T2DM control group and 22 patients (18.7%) in the 
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T2DM group (P = 0.094). In the T2DM group, 9.8% of pa-
tients with normal HbA1c levels had postoperative complica-
tions compared with 25.4% of patients with elevated HbA1c 
levels (P < 0.05, Table 2). The incidence rates of postopera-
tive infectious complications were 3.3% and 10.2% in the non-
T2DM and T2DM groups, respectively (P = 0.056), and 5.9% 
and 11.9% in the normal HbA1c and elevated HbA1c groups, 
respectively (P = 0.262). Three patients in the elevated HbA1c 
group developed an anastomotic leak, and four developed an 
ileus.

Length of the hospital stay

The duration of the hospital stay was significantly longer in 
the T2DM group than the non-T2DM group (13.2 vs. 8.9 days, 
P < 0.05) and in T2DM patients with elevated versus normal 

HbA1c levels (11.4 vs. 14.5 days, P < 0.05, Table 2).

Short-term adverse outcomes and logistic regression anal-
ysis

The incidence rate of short-term adverse outcomes, including 
mortality rates and postoperative complications, was higher in 
the T2DM group than the non-T2DM group (22.0% vs. 11.0%, 
P < 0.05). It was also higher in the elevated HbA1c group than 
the normal HbA1c group (26.9% vs. 15.7%, P < 0.05). In a 
univariate logistic analysis of patients with T2DM, the follow-
ing variables significantly correlated with short-term adverse 
outcomes (Table 3): no chemotherapy (odds ratio (OR): 4.08; 
95% confidence interval (CI): 1.65 - 10.13; P < 0.01), HbA1c 
≥ 7% (OR: 3.43; 95% CI: 1.27 - 9.27; P < 0.05), and no strict 
antidiabetic treatment (OR: 5.87; 95% CI: 2.04 - 18.8; P < 

Table 2.  The Comparison of the Clinical Outcomes Between Non-T2DM and T2DM Patients With Gastrointestinal Cancer

Non-T2DM T2DM P value
Patients with T2DM

HbA1c < 7% HbA1c 
≥ 7% P value

Short-term adverse outcomes (n, %) 10 (11.0%) 26 (22.0%) < 0.05 8 (15.7%) 18 (26.9%) < 0.05
  30-day mortality (n, %) 2 (2.2%) 3 (2.5%) 0.872 1 (2.0%) 0 (0%) 0.250
  180-day mortality (n, %) 7 (7.7%) 18 (15.3%) 0.095 5 (9.8%) 13 (19.4%) 0.151
  Total postoperative complications (n, %) 10 (11.0%) 22 (18.7%) 0.094 5 (9.8%) 17 (25.4%) < 0.05
    Anastomotic leak (n, %) 2 (2.2%) 3 (2.5%) 0.872 0 (0%) 3 (4.5%) 0.126
    Ileus (n, %) 2 (2.2%) 4 (3.4%) 0.609 1 (2.0%) 4 (6.0%) 0.284
    Others (n, %) 3 (3.3%) 4 (3.4%) 0.970 1 (2.0%) 2 (3.0%) 0.726
    Infectious complications (n, %) 3 (3.3%) 12 (10.2%) 0.056 3 (5.9%) 8 (11.9%) 0.262
      Pulmonary infection (n, %) 1 (1.1%) 2 (1.7%) 0.514 1 (2.0%) 1 (1.5%) 0.845
      Abdominal infection (n, %) 1 (1.1%) 3 (2.5%) 0.450 0 (0%) 3 (4.5%) 0.126
      Urinary infection (n, %) 0 (0%) 3 (2.5%) 0.126 2 (3.9%) 1 (1.5%) 0.406
      Incisional wound infection (n, %) 1 (1.1%) 4 (3.4%) 0.283 1 (2.0%) 3 (4.5%) 0.454
Length of hospital stay (days) (n, %) 8.9 (9.7%) 13.2 (13.8%) < 0.05 11.4 (12.4%) 14.5 (14.7%) < 0.05

Table 3.  Univariate and Multivariate Logistic Analysis for Risk Factors Associated With Short-Term Adverse Outcomes in T2DM 
Patients With GIC

Variable
Univariate analysis Multivariate analysis

Odds ratio (95% CI) P value Odds ratio (95% CI) P value
Age ≥ 65 years 2.39 (0.83 - 6.91) 0.108 - -
BMI (kg/m2) < 18 2.67 (0.57 - 12.42) 0.211 - -
Pathological T category ≥ T3-4 1.55 (0.63 - 3.85) 0.341 - -
Pathological N category ≥ N3-4 1.28 (0.85 - 1.93) 0.236 - -
No chemotherapy 4.08 (1.65 - 10.13) < 0.01 2.01 (0.69 - 5.83) 0.203
HbA1c (%) ≥ 7% 3.43 (1.27 - 9.27) < 0.05 5.28 (1.73 - 16.09) < 0.05
Alcohol 1.475 (1.48 - 3.530) 0.383 - -
Smoking 1.14 (0.47 - 2.782) 1.139 - -
No strict antidiabetic treatment 5.87 (2.04 - 18.8) < 0.01 7.65 (2.49 - 23.54) < 0.001
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0.01). The variables not associated with short-term adverse 
outcomes were as follows: age ≥ 65 years (OR: 2.39; 95% CI: 
0.83 - 6.91; P = 0.108), BMI < 18 kg/m2 (OR: 2.67; 95% CI: 
0.57 - 12.42; P = 0.211), pathological T category ≥ T3 (OR: 
1.55; 95% CI: 0.63 - 3.85; P = 0.341), pathological N category 
≥ N3 (OR: 1.28; 95% CI: 0.85 - 1.93; P = 0.236), alcohol con-
sumption (OR: 1.475; 95% CI: 1.48 - 3.530; P = 0.383), and 
smoking (OR: 1.14; 95% CI: 0.47 - 2.782; P = 1.139). Multi-
variate logistic analysis showed that only HbA1c ≥ 7% (OR: 
5.28; 95% CI: 1.73 - 16.1; P < 0.05) and no strict antidiabetic 
treatment (OR: 7.65; 95% CI: 2.49 - 23.54; P < 0.01) were 
significant predictors of short-term adverse outcomes in GIC 
patients with T2DM.

Discussion

The effect of elevated HbA1c levels on short-term clinical out-
comes in patients with resectable GIC and T2DM is unknown. 
The present study showed that GIC patients with T2DM had a 
higher incidence of short-term adverse outcomes than patients 
without T2DM. T2DM patients with HbA1c ≥ 7% had a higher 
incidence of total postoperative complications and longer hos-
pital stays than did patients with HbA1c < 7%. In a logistic 
regression analysis, HbA1c ≥ 7% and no strict antidiabetic 
treatment correlated with short-term adverse outcomes. These 
results suggest that GIC patients with preexisting diabetes are 
more likely to have poor outcomes than those without.

Numerous epidemiological studies have shown that pa-
tients with T2DM have a higher risk of developing malignant 
tumors of the digestive system, such as gastric, colorectal, liv-
er, and pancreatic, than do patients without T2DM [7, 21-23]. 
Hence, whether poor glycemic control adversely affects clini-
cal prognosis in patients with these cancers and D2TM is now 
receiving close attention. The level of HbA1c is a good indi-
cator of plasma glucose control over a period of 6 - 8 weeks 
in DM patients [16] and is related to clinical outcomes. How-
ever, no studies to date have assessed the association between 
HbA1c level and short-term mortality in patients with GIC. As 
a novel finding, our study shows that an elevated HbA1c level 
is a strong independent predictor of short-term adverse out-
comes. The incidence rate of short-term adverse outcomes was 
26.9% in the elevated HbA1c group and 15.7% in the normal 
HbA1c group (P < 0.05). Although the differences were not 
significant, there was a trend toward a higher 180-day mortali-
ty rate in the elevated HbA1c group compared with the normal 
HbA1c group. The lack of statistical significance may reflect in 
part the relatively small number of patients in our study.

Our findings on survival rate are similar to those of two 
previous studies, although their clinical index was long-term 
survival rate. Siddiqui et al showed that high HbA1c levels 
correlated with worse 5-year survival rates in patients with 
colorectal cancer and T2DM (OR: 0.31; 95% CI: 0.16 - 0.62) 
[17]. Cheon et al found that elevated serum HbA1c levels po-
tentially correlated with poor survival in diabetic patients with 
advanced pancreatic cancer [18]. Our results are also similar 
to previous evidence suggesting that preexisting diabetes is 
independently associated with increased mortality rates in pa-

tients undergoing surgery for gastric [11] or pancreatic [24, 25] 
cancer. There are three potential explanations of the associa-
tion between elevated HbA1c levels and short-term adverse 
outcomes in GIC patients with T2DM. First, elevated glycemic 
levels increase oxidative stress by altering the metabolism of 
lipids and lipoproteins [26]; both abnormal lipid metabolism 
and oxidative stress have been shown to stimulate tumor cell 
proliferation [27, 28]. Hyperglycemia-induced tumor cell in-
vasion and migration is also possible [29]. Second, insulin-
like growth factor-1 (IGF-1) receptors become active owing to 
long-term exposure of patients with T2DM to high circulating 
levels of insulin [19, 30]. Experimental studies have demon-
strated that high insulin and IGF-1 levels promote the growth 
of cancer cells [31, 32]. Third, hyperglycemia increases the 
risk of intraoperative mortality. However, mortality rates were 
not significantly different between the T2DM and non-T2DM 
groups in our study. The events listed above might also lead to 
poor prognosis in cancer patients with T2DM.

Our study confirms that elevated HbA1c levels increase 
the incidence of postoperative complications in patients with 
T2DM. Previous studies have shown that diabetics have a 
higher risk of postoperative complications after general sur-
gery than do non-diabetics [33, 34]. In the absence of phar-
macologic treatment, elevated levels of serum HbA1c in dia-
betic patients were associated with an increased risk of severe 
complications in the first 30 days after surgery in the study 
by Stenberg et al in 2014 [35]. This result is in line with our 
results. Blood glucose levels commonly fluctuate widely in 
diabetics compared with non-diabetics. That hyperglycemia 
may be an important risk factor for postoperative infectious 
morbidity has become increasingly recognized [36, 37]. Fur-
thermore, many studies have associated hyperglycemia with 
surgical site infections after colorectal surgery [38, 39]. Our 
study did not find a significant difference in the incidence of 
infectious complications between the normal HbA1c and el-
evated HbA1c groups; however, larger studies are required to 
generate more robust data.

A preoperative level of HbA1c > 8% has been signifi-
cantly associated with longer hospital stays [40]. Our results 
are consistent with this finding: we demonstrated that diabetic 
GIC patients with poor glycemic control (HbA1c ≥ 7%) had 
longer hospital stays than those with good glycemic control 
(HbA1c < 7%) (22.5 vs. 19.4 days). However, whether hyper-
glycemia or an elevated HbA1c level lengthens hospital stays 
has been controversial. In an American study, postoperative 
hyperglycemia correlated with longer hospital stays in patients 
who underwent complex ventral hernia repair [41]. In a study 
of patients undergoing total joint arthroplasty, the incidence of 
prolonged hospital stays was higher in diabetic patients with 
a preoperative level of HbA1 ≥ 10% (uncontrolled) than in 
patients with diabetes [42]. However, in a recent systematic re-
view of 19,514 patients with DM, preoperative HbA1c levels 
did not correlate with total hospital length of stay [43]. From 
another perspective, the increased likelihood of morbidity in 
patients with poor glycemic control predicts that their hospital 
stays would be significantly longer than the hospital stays of 
patients with good glycemic control.

In our study, 30-day mortality, 180-day mortality, and 
postoperative complications were defined as short-term ad-
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verse outcomes. Compared with an HbA1c level < 7%, our 
multivariate logistic analysis showed that an HbA1c level ≥ 
7% predicted short-term adverse outcomes in diabetic GIC 
patients. We suggest that an elevated HbA1c level indicates 
a poor clinical outcome in diabetic cancer patients. Siddiqui 
et al suggested that poor glycemic control shortens the 5-year 
survival rate in diabetic patients with colorectal cancer and 
foretells a clinically aggressive course of the cancer [17]. We 
believe that an elevated HbA1c level is not only associated 
with poor long-term prognosis, but also with negative short-
term outcomes.

There were several limitations to our study. First, it was 
a retrospective case-control study, and some selection biases 
may have existed. Second, the number of eligible patients in 
our study was relatively small, which may have compromised 
the statistical power. Third, the adequacy and effectiveness of 
the antidiabetic treatments during or after hospitalization may 
have influenced the clinical outcomes. We were unable to ana-
lyze changes in HAb1c levels after antidiabetic treatment ow-
ing to incomplete data.

In conclusion, the present study suggests that an elevated 
HAb1c level is associated with short-term adverse clinical 
outcomes in patients with both resectable GIC and T2DM. 
Poorer glycemic control in diabetic cancer patients correlat-
ed with longer hospital stays. Early detection of changes in 
HAb1c levels in combination with a strict antidiabetic treat-
ment may improve the poor prognosis of GIC patients with 
T2DM. Large-scale prospective studies are needed to clarify 
the relationship between elevated HbA1c levels and short- and 
long-term outcomes.
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