
50

Experimental 

& 

Clinical Article

Hemoglobin A1c Level is Associated with Lymphovascular Space 
Invasion in Diabetic Endometrial Cancer Patients 

Ayse Rabia SENKAYA1, Sercan KANTARCI2, Suna YILDIRIM KARACA2, Muzaffer SANCI3 

Izmir, Türkiye 

ABSTRACT 

OBJECTIVE: Our aim in this study is to examine the relationship of hemoglobin A1c (HbA1c) and fast-

ing glucose with the stage, grade, and histological type of cancer and its value in predicting the prog-

nosis of endometrial cancer in diabetic endometrial cancer patients.  

STUDY DESIGN: The data of 138 endometrial cancer patients with diabetes who met the study criteria 

were analyzed. Hemoglobin A1c levels and fasting glucose were compared with cancer stage, grade, 

histological type, lymphovascular invasion, chemotherapy, and radiotherapy data. 

RESULTS: A statistically significant difference was found between the groups in terms of HbA1c values 

only according to the lymphovascular invasion (p=0.02). While there was no significant correlation be-

tween endometrial thickness and HbA1c, a low positive correlation was found between the fasting glu-

cose value (r=0.191, p=0.025) 

CONCLUSIONS: The higher rate of lymphovascular invasion in patients with high HbA1c values alone 

is insufficient in determining the prognosis when other parameters are considered. 
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independent type 2 have been defined. Type 1 endometrial 

cancer is associated with unstable and excess estrogen expo-

sure of the endometrium and a mutation in the PTEN tumor 

suppressor gene (2). In addition, diabetes, obesity, hyperten-

sion, nulliparity, and anovulation are defined risk factors (3). 

It has been hypothesized that there is a relationship be-

tween hyperinsulinemia and impaired glucose metabolism and 

many cancer types, including the genitourinary and gastroin-

testinal system and breast (4-6). 

Cancers have similar characteristics to diabetes, such as 

leptin/adiponectin secretion or high insulin and insulin-like 

growth factor 1 (IGF-1) and immune abnormalities. Cancer 

cells need glucose to provide high proliferation. More glucose 

need and impaired metabolic change in cancer cells induce 

metabolic adaptations in neighboring non-cancerous cells (7).  

Hemoglobin A1c (HbA1c) is a marker used to evaluate the 

glycemic status of patients and reflects the average glucose 

level of the last three months (8). 

In endometrial cancer, impaired glucose tolerance and 

HbA1c were found to be significantly increased compared to 

the patient with other cancers (9). There are very few studies 

in the literature examining the relationship between HbA1c 

and endometrial cancer stage, grade, and histological type. 

There was no consensus on its results either (10,11). 

Copyright© 2024. Senkaya et al. This article is distributed under a Creative Commons Attribution 4.0 International License.

Introduction 

Endometrial cancer is frequent gynecological cancer and 

ranks second after breast cancer among malignancies seen in 

women in developed countries (1). Estrogen-dependent type 

1, also known as endometrioid type, and more rarely estrogen-
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In this study, our aim is to examine the relationship be-

tween HbA1c and fasting glucose with cancer stage, grade, 

and histological type, and the value in predicting the progno-

sis of endometrial cancer in patients with endometrial cancer 

diagnosed with diabetes. 

Material and Method 

This retrospective study was conducted by examining the 

files of 154 patients who were operated on for endometrial 

cancer between January 2015 and December 2020 in our 

clinic. Patients with no preoperative HbA1c results, patients 

with other primary malignancies, a history of additional dis-

eases other than diabetes, taking hormone therapy, and those 

with positive pregnancy tests were excluded from the study. 

There was a total of 138 patients meeting the study criteria. 

The diagnosis of diabetes was made according to the 

American Diabetes Association guideline. The last patient di-

agnosed with diabetes was diagnosed 3 years ago (12). 

Demographic data of the patients including age, body mass 

index (BMI), gravida and parity, laboratory and examination 

findings including fasting blood glucose, hemoglobin, HbA1c, 

and endometrial thickness measurement, surgery notes, and 

pathology results including cancer stage, grade, histological 

type and lymphovascular area invasion, postoperative 

chemotherapy, and radiotherapy histories were recorded. 

Statistical Analysis 
The study was started with the data of 20 patients. Patients 

with and without lymphovascular space invasion were com-

pared in terms of HbA1c values. The mean HbA1c was 8±1.9 

in the group with lymphovascular space invasion. In the group 

without lymphovascular space invasion, the mean HbA1c was 

7.1±1.6. In the G Power analysis, at least 40 individuals in 

both groups had to be included in the study with a power of 

80% and an alpha error of 0.05. The compliance of the vari-

ables to normal distribution was examined by visual (his-

togram) and analytical methods (Kolmogorov - Smirnov test). 

The numerical ones among the data collected in the study are 

mean, median, standard deviation, and minimum-maximum 

values; categorical data were expressed with descriptive meth-

ods such as numbers and percentages. Mann-Whitney U and 

Kruskal Wallis tests were used for intergroup comparisons of 

numerical variables. The Spearman correlation test was used 

to examine the relationship between endometrial thickness 

with glucose and HbA1c. Values with a p-value below 0.05 

were considered statistically significant. SPSS Statistics Ver. 

22.0 was used for all statistical analyses and calculations.  

The study was approved by the ethics committee of the 

University of Health Sciences Tepecik Training and Research 

Hospital. Approval number 2021/04-30. Consent was ob-

tained to use patient data. The study was conducted in accor-

dance with the Declaration of Helsinki. 

Results 

The mean age of 138 patients participating in the study 

was 59.4±9.22 years, and the average BMI was 30.9±5.2 

kg/m2. One hundred and three (74.6%) of the patients had di-

abetes (Table I). 

Table I: Demographic characteristics of the patients 

Mean±SD 

Age (year) 59.4±9.22 

BMI (kg/m2) 30.9±5.2 

Gravidity 3.5±1.9 

Parity 2.8±1.7 

BMI: Body mass index 

The mean blood glucose level values of the patients were 

165.6±65 mg/dL, the mean HbA1c was 7.5±1.8% and the 

mean endometrial thickness was 14.1±7.04 mm. The most 

common histological type was the endometrioid type with 

85.5%, while clear cell, serous, and mixed types were in sec-

ond place with a frequency of 4.3%. When cancer staging fre-

quencies were examined, Stage 1A in 73 patients (52.9%), 

Stage 1B in 32 patients (23.2%), and Stage 3 in 19 patients 

(13.8%) were the most frequently detected stages. The most 

frequently detected histological grade in patients was 52.2% 

(n=72) Grade 2. Lymphovascular invasion was present in 46 

(33.3%) patients. Fifty-four (39.1%) of the patients had re-

ceived radiotherapy and 36 (26.1%) had received chemother-

apy treatment (Table II). 

Variables Mean±SD 

Glucose (mg/dL) 

HbA1c (%) 

Hemoglobin (g/dL) 

Endometrial thickness (mm) 

165.6±65.9 

7.5±1.8 

12.05±1.57 

14.1±7.04 

 n (%) 

STAGE 

IA 

IB 

II 

III 

IV 

GRADE 

1 

2 

3 

Histological type 

Endometrioid 

Clear cell 

Serous 

Mix 

 

73 (52.9) 

32 (23.2) 

11(8) 

19 (13.8) 

3 (2.2) 

 

51(37) 

72 (52.2) 

15 (10.9) 

 

118 (85.5) 

6 (4.3) 

6 (4.3) 

6 (4.3) 

Table II: Clinical characteristics and laboratory parameters of 
the patients
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When the relationship between the HbA1c and fasting glu-

cose values of the patients and the disease stage, grade, histo-

logical type, chemotherapy, radiotherapy, and lymphovascu-

lar invasion were examined, a statistically significant differ-

ence was found between the groups in terms of HbA1c values 

only according to the lymphovascular invasion (p=0.02). 

While there was no significant correlation between endome-

trial thickness and HbA1c, a low positive correlation was 

found between the fasting glucose value (r=0.191, p=0.025) 

(Table III). 

When the distribution of cancer stages of the patients by 

cancer level is examined, it is noteworthy that the most com-

mon cancer grade in each stage is 2 (Table IV). 

Discussion 

The most common gynecological cancer in developed 

countries is endometrial cancer. The specified risk factors for 

endometrial cancer are diabetes, hypertension, obesity, anovu-

lation, and nulliparity (13). It has been suggested in some 

studies that diabetes is an independent risk factor for endome-

trial cancer (14). In addition, the presence of diabetes has also 

been shown to increase some types of cancer (15). 

Prognostic factors for endometrial cancer include clinical, 

surgical, pathological, biological, and molecular factors. 

Advanced age, high tumor grade, non-endometrioid histolog-

ical type, deep myometrial invasion, lymphovascular area in-

volvement, and oncogene amplification, especially HER-2, 

are poor prognostic factors (13). Except for age, all these fac-

tors are determined after endometrial cancer surgery. 

However, there are studies claiming that high HbA1c values 

are preoperative poor prognostic factors (10). 

The question we sought an answer to before starting this 

study was whether there was a significant relationship be-

tween HbA1c and fasting blood glucose in endometrial cancer 

Villoglandular 

Undifferentiated 

Radiotherapy 

No 

Yes 

Chemotherapy 

No 

Yes 

Lymphovascular invasion 

No 

Yes 

1 (0.7) 

1 (0.7) 

 

84 (60.9) 

54 (39.1) 

 

102 (73.9) 

36 (26.1) 

 

92 (66.7) 

46 (33.3) 

HbA1c: Hemoglobin A1c

Variables  HbA1c p Glucose p 

STAGE 

Stage I 

Stage II 

Stage III-IV 

Mean±SD 

7.4±1.7 

7.8±2.0 

7.8±2.1 

 

 

0.830 

 

Mean±SD 

163.1±60.8 

164.7±62.5 

178±89.7 

 

 

0.987 

 

GRADE 

Grade 1 

Grade 2 

Grade 3 

 

7.6±1.8 

7.6±1.9 

7.1±1.5 

 

 

0.759 

 

 

162.5±66.3 

169.4±68.1 

158.1±56.1 

 

 

0.918 

 

Histological type 

Endometrioid 

Non-endometrioid 

 

7.5±1.8 

7.7±1.9 

 

 

0.405 

 

164.4±68 

173.1±53.3 

 

 

0.280 

Radiotherapy 

No 

Yes 

 

7.5±1.8 

7.6±1.7 

 

0.389 

 

 

164.4±62.1 

167.5±72 

 

0.924 

 

Chemotherapy 

No 

Yes 

 

7.5±1.8 

7.7±1.8 

 

0.528 

 

 

165.3±66.4 

166.6±65.6 

 

0.810 

 

Lymphovascular invasion  

No 

Yes 

 

7.3±1.8 

7.9±1.8 

 

0.02 

 

 

160.9±64.4 

175.2±68.9 

 

0.209 

 

Endometrial Thickness (mm) 

 

r 

0.124 

 

0.146

r 

0.191 

 

0.025

Table III: Comparison of HbA1c and fasting glucose values according to grade, stage and histological type, lymphovascular inva-
sion, radiotherapy and chemotherapy

HbA1c: Hemoglobin A1c
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patients with a previous diabetes diagnosis in terms of cancer 

stage, grade, histological type, lymphovascular area invasion, 

and the frequency of receiving chemotherapy or radiotherapy. 

As a result of our study, we found that there was no statisti-

cally significant relationship when HbA1c and fasting blood 

glucose were examined in terms of cancer stage, grade, histo-

logical type, and the frequency of receiving chemotherapy or 

radiotherapy. There was only a statistically significant rela-

tionship between lymphovascular area involvement and 

HbA1c. The presence of lymphovascular area invasion was 

higher in patients with higher HbA1c. 

In studies, the average age of endometrial cancer patients 

ranges from 56 to 62 years (10,11,14). In our study, the mean 

age of the patients was found to be 59.4±9.22 years and it was 

consistent with the literature. 

According to a review reviewing 127 cohort studies con-

ducted in 2018, among endometrial cancer risk factors, in-

creased BMI was stated as the primary risk factor (16). 

According to the results of our study, the patients' mean BMI 

was 30.9±52 and they had an important risk factor. 

According to a meta-analysis conducted in 2018, the risk 

of endometrial malignant pathologies was increased in post-

menopausal women when the endometrial thickness was > 11 

mm (17). According to our study, the mean endometrial thick-

ness of the patients was found to be 14.1±7.04 mm, and this 

was another risk factor that these patients had. In our study, 

there was no significant correlation between endometrial 

thickness and HbA1c, but a low positive correlation was 

found between glucose values.  

The most common histological type was specified as the 

endometrioid type according to literature data. In our study, 

85.5% of our patient population was of the endometrioid type 

(10,11). 

Some studies show that high HbA1c levels increase the 

risk of some types of cancer (18,19). In a population-based 

controlled study conducted by Chen et al., they concluded that 

diabetes may increase the risk of breast and endometrial can-

cer to a great extent (20). According to the study conducted by 

Travier et al., high fasting glucose levels increase the risk of 

cancer in the genitourinary system, especially endometrial 

cancer (21). One study showed that impaired glucose toler-

ance measured by HgA1c is significantly increased in en-

dometrial cancer compared to other types of cancer (9). 

However, studies examining the relationship between HbA1c 

and glucose levels in endometrial cancer in diabetic patient 

population and cancer stage, grade, and histological type are 

limited in the literature. As a result of the study conducted by 

Karaman et al. in 2015, HbA1c levels were found to be statis-

tically significantly higher in endometrial cancer patients 

compared to the normal patient group. However, they did not 

find a significant relationship between cancer stage, grade, his-

tological type, and HbA1c (11). Similar to the results of this 

study, there was no statistically significant relationship be-

tween HbA1c and fasting glucose levels of the patients and 

endometrial cancer stage, grade, and histological type in our 

study. There was only a statistically significant relationship 

between lymphovascular area involvement and HbA1c. 

According to this result, although a high HbA1c value in-

creases the risk of endometrial cancer, it was thought that 

HbA1c was insufficient in predicting the prognosis of en-

dometrial cancer. 

In their study, Stevens et al. concluded that in patients with 

high HbA1c, the cancer stage is more advanced at the time of 

diagnosis, but HbA1c is weak in determining the prognosis 

(10). In our study, there was no evidence to show that patients 

with high HbA1c had a worse cancer prognosis. There was no 

significant difference between the HbA1c and fasting glucose 

levels of the patients and the rates of chemotherapy and radio-

therapy. 

The retrospective nature of our study is a limitation of the 

study. However, since our center is a referral hospital, the suf-

ficient number of patients is the advantage of our study. In ad-

dition, the presence of patients in our patient group not only at 

an early stage but also at advanced grade and stage is another 

advantageous aspect of the study. 

Although increased HbA1c and high fasting glucose levels 

increase the risk of developing endometrial cancer, there was 

no statistically significant relationship between these parame-

ters and the cancer stage, grade, histological type, chemother-

apy, and radiotherapy rates in terms of the course of the dis-

ease. The higher rate of lymphovascular invasion in patients 

with high HbA1c values alone is insufficient in determining 

the prognosis when other parameters are considered. Studies 

involving more patient series are needed to better explain the 

relationship on this topic. 
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