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Abstract: Background: Metformin is a drug used to treat patients with type 2 diabetes, especially those who
suffer from obesity. It is also used in the treatment of women with polycystic ovary syndrome (PCOS). This
disease has been shown to be related to insulin resistance and multiplied blood sugar ranges. Further, it has been
found that the use of metformin improves the menstrual cycles and ovulation rates of these women. Methods:
A structured questionnaire will be conducted to determine the prevalence of breast cancer among women using
metformin in the Ha’il region. Result: Incidence of breast cancer among women using metformin in the Ha’il
region is very low. Conclusions: According to previous findings, metformin has been linked to lower breast
cancer risk in women with type 2 diabetes. Furthermore, the findings of this study have corroborated the
literature for the same by indicating that there is a substantial connection between metformin use and a lower
risk of breast cancer in women with type 2 diabetes.
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1. Introduction

Diabetes treatments like metformin affect the risk and the incidence of breast cancer [1].
Metformin is an oral, hypoglycemic, biguanide used mainly to treat type 2 diabetes mellitus (T2D).
Evidence shows that metformin is associated with increased cardiovascular mortality [2] and reduced
risk of certain cancers (e.g., breast cancer) in addition to improving glycemic regulation [1].

Breast cancer is a heterogeneous disease that affects the lymph nodes in the armpits and other
organs, starting as a local lesion in the breast and then spreading progressively. Several factors serve
as alarms and decide the type of cancer, treatment and outcome [3]. In a study conducted in the
United Kingdom, they found that most ladies with type 2 diabetes who have used metformin for
many years showed reduced chances of breast cancer, whilst no such impact was found in cases of
temporary use. When they excluded insulin users from the assessment, the correlation was close [4].

A systematic review done in Kazakhstan discussed the possible anticancer mechanism of
metformin, and the significance of AMP-activated protein kinase (AMPK) as an expected target for
anticancer treatments [5].

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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According to some articles from the Journal of Clinical Oncology of American Society of Clinical
Oncology, the incidence of breast cancer in women with diabetes who were not taking metformin
treatment was significantly higher than the incidence of breast cancer in women with diabetes who
were receiving metformin[6].Furthermore, a review article discussed multiple molecular properties
of metformin, such as reactive oxygen species inhibition, m"TORC], as an anti-tumor agent, ADORA
and activation of AMPK have indicated its benefits[7]. Additionally, a study discussed the use of
different doses of metformin, i.e., 5, 10, 20, 50, and 100 mM to challenge breast cancer cells (MCF-7)
and colon cancer cells (CaCo-2). A substantial reduction in the cell count of both colon and breast
cancer cells was revealed by the Trypan blue assay [8].

In a study focused on determining whether metformin use can be linked to a change in the
pathologic complete response (PCR) rates in diabetic patients with breast cancer after neo-adjuvant
chemotherapy, it was discovered that diabetic patients using metformin showed a greater PCR rate
than diabetics who did not take metformin for their diabetes[9].Moreover, in another report, which
studied the ability of metformin to prevent proliferation of breast cancer cells, it was found that in
vitro decreases colony formation. For breast cancer patients, ER and erbB2 are important prognostic
markers and therapeutic targets. In the said study, 4 breast cancer cell lines with variable levels of
expression of these two markers were used to research the effects of metformin used in vitro
including: MCF-7, and MCF-7/713 (MCEF-7 transfected with erbB2, BT-474 and SKBR-3)[10].

Although there are many studies, statistics and conclusions about the role of metformin in breast
cancer, a review has been conducted in various regions of Saudi Arabia, including the city of Hail,
which showed that there is no relationship between breast cancer and diabetes. Thus, despite Hail
having the highest percentage in diabetes mellitus, results showed the lowest percentage of breast
cancer in the city [11].Metformin is believed to have positive effect on immune responses against
tumor cells and metabolic pathways within cells mainly through activation of AMPK (Adenosine
Monophosphate—Activated Protein Kinase)(Figure 1) [12]
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Figure 1. Inmune-mediated anti-tumor effects of metformin; targeting metabolic reprogramming of

T cells as a new possible mechanism for anti-cancer effects of metformin.

2. Materials and Methods

A cross-sectional study was carried out among Ha'il women with type 2 diabetes using
metformin with the help of direct patient interviewing in the Specialized Diabetes Center in Ha’il at
King Salman, and through an online self-administrated questionnaire via. Google forms. Inclusion
Women with diabetes -Individual having a family history with breast cancer. A convenient sample
size (n=257) was selected. Patient enquires included enquires, such as patient’s demographic data,
medication information, comorbidities condition, medication adherence, breast cancer diagnosis,
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family history of ovarian or breast cancer and relationship degree, type of management used for
breast or ovarian cancer. The data gathered was analyzed using SPSS Version 23 and Statistical
Package for Social Sciences, with endnote citations.In above result p.vlue is significant when
P<0.05[13]. Both the Fisher's exact test for categorical variables and the Chi-square test (X2) were used
to determine the statistical significance across groups. P values under 0.05 were regarded as
statistically significant.

3. Results

3.1. Patients’ demographic data

About, 38.9% of patients aged more than55 years with 42.8% university level education, followed
by 30.7% of patients aged between 46-55 years with 27.2% having primary education. About, 27.2%
of patients aged between 35-45 years with 21.8% of secondary level education, and the least number
of patients (3.1%) aged between 25-35 years with 8.2% intermediate education level were selected for
this study (Table 1).

Table 1. Demographic characteristics ofthestudy participants(n=257).

Variable Frequency (Percent) P value
Age (Years) 0.180
25-35 8 (3.1%)
35-45 70 (27.2%)
46-55 79(30.7%)
More than 55 100 (38.9%)
Education level 1 1.000
Primary 70(27.2%)
Intermediate 21 (8.2%)
Secondary 56 (21.8%)
University 110 (42.8%)

*P<0.05, **P<0.01**P<0.001.

3.2. Medications information

About 98.8% of patients were using metformin for treatment of diabetes, whereas only 1.2% did
not use metformin. Out of the patients using metformin, 38.6% used metformin for 5-10 years, 37%
of them used metformin for less than 5 year, and 24.4% used metformin for more than 10 years. 68.1%
of patients did not take any additional medication with metformin while 31.9% of patients took
medication in addition to metformin. The major medications used alongside metformin were Insulin
(45.1%), Linagliptin (20.7%), Sitagliptin (11%), Glimepiride (8.5%), Empagliflozin and Sitagiliptin
(8.5%), Gliclazide andSitagliptin (4.9%), and Empagliflozin (1.2%) (Table 2).

Table 2. Medications Information (n=257).

Variable Frequency (Percent) P value
Taking metformin for diabetes 1.000
Yes 254 (98.8%)
No 3(1.2%)
Duration of taking the medication 0.652
<5 years 94(37%)
5-10 years 98(38.6%)
>10 years 62(24.4%)

Taking other Hypoglycemic Medication 0.036
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Yes 82(31.9%)
No 175(68.1%)
Name of Hypoglycemic Drug 0.002
Linagliptin 17 (20.7%)
Insulin 37 (45.1%)
Gliclazide and Sitagliptin 4 (4.9%)
Glimepiride 7 (8.5%)
Sitagliptin 9 (11%)
Empagliflozin and Sitagliptin 7 (8.5%)
Empagliflozin 1(1.2%)
Take medication regularly 0.736
Yes 173 (67.3%)
Forgetting Sometimes 84 (32.7%)

*P<0.05, **P<0.01***P=<0.001.

3.3. Comorbidities

About 62.3 % of patients had comorbid disease and 37.7% did not have any other disease apart
from type 2 diabetes militias (DM) (Figure 2).

Having othercondition than diabetes

W Yes

m No

Figure 2. Frequency distribution of comorbidities with type 2 DM (P value= 0.002).

3.4. The type of other comorbid condition

Out of the all the comorbid diseases that patients were suffering from, 50.5% of patients suffered
from hypertension, 24.7% from thyroid disorder, 6.2% from hyperlipidemia, 4.1% from
hyperchlosteramia, 3.1% from rheumatoid arthritis, 3.1% from hypertension with hypercholstremia,
2.1% from hypertension and thyroid, 2.1% from anemia, 2.1% from hypertension with depression,
1% from asthma, and 1% from ventricular septal defect (Figure 3).
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Figure 3. Frequency of other medical conditions among the study participants (P value = 1.000).

3.5. Breast cancer diagnosis

About 2.7% had been diagnosed with breast cancer while 97.3% did not have breast cancer
(Figure 4).
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Figure 4. Frequency distribution of breast cancer diagnosis (P value = 0.736).

3.6. Relationship degree (for participants who had family history of breast or ovarian cancer)

First-degree relative 7%, 4.7% second-degree relative, third degree are 3.5% and 1.6% are fourth-
degree relative (Figure 5).
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Figure 5. Frequency percentage of distribution of Relationship dégrée.

3.7. The relationship between medication group and patients diagnosis with breast cancer

The majority of patients take metformin only (64.3%) or metformin with insulin (14.4%) does not
suffering from breast cancer (Figure 6).
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Figure 6. Frequency percentage distribution of relationship between medication group and patients
diagnosis with breast cancer (P value= 0.049).

3.8. The relationship between co-morbid disease & patients diagnosis with breast cancer

The percentage of patients having no comorbid disease and diagnosed with breast cancer
(1.56%i.e 57.14% of breast cancer patients) than those having comorbid disease (1.17% i.e. 42.86% of
breast cancer patients) (Figure 7).
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Figure 7. Frequency percentage distribution of relationship co-morbid disease & patients” diagnosis
with breast cancer (P value 0.78).

3.9. The relationship between medication group and patients diagnosis with breast cancer

The percentage of patient diagnose with breast cancer that have family history of breast cancer
is higher (2.33%i.e 85.35% of breast cancer patients) than those with no family history (0.39% i.e
14.29% of breast cancer patients) (Figure 8).
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Figure 8. Frequency percentage distribution of relationship between family history & patients’
diagnosis with breast cancer (P value 0.000).

4. Discussion

Breast cancer is the second leading cause of cancer-related deaths in women worldwide. More
than 1,000,000 cases of breast cancer, and more than 380,000 deaths from breast cancer were recorded
in the year 2000 [14].Metformin the anti-diabetic agent that reduce the risk of breast cancer [15].

A majority of diabetic patients (i.e., 38.95% aged >55 years with university education, 30.7% of
patients aged between 46-55 years with primary education, 27.2% of middle aged patients i.e., aged
between 35-45 years with secondary education, and 3.1% young adults i.e., patients aged between 25-
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35 years with intermediate education) were older than 46 years of age. This finding supported with
another study where it was found that Obese female, age of 41-60 years are significantly have DM
[16].

Almost all the diabetic patients (98.8%) used metformin in their regimen. A majority (38.6%) of
these patients used metformin for 5-10 year, followed by 37% who used it for less 5 years, and 24.4%
who used metaformin for more than 10 year. Thus, metformin was noted to be a widely used drug
among Hail citizens, this supported by Hundal, Ripudaman et al (2003) who concluded that;
Metformin is the most widely prescribed anti-diabetic agent[17].

The majority of these patients i.e., 68.1%, used metformin as a monotherapy drug. Only 31.9%
used metformin alongside other diabetic medication, such as insulin (45.1%), linagliptin (20.7%),
sitagliptin (11%), glimepiride or empagliflozin and sitagiliptin (8.5%), and a minimum number of
patient (1.2%) used empagliflozin alone with metformin. The cytoprotective, oncostatic benefits of
oral anti-diabetic medications are supported by meta-analysis, which also demonstrates that
thiazolidinedione is connected to a lower risk of cancer, notably colorectal and breast cancers [18].

A majority of diabetic patients (62.3 %) did not suffer from any comorbid disease along with
diabetes, and only 37.7% suffered from other disease(s) along with diabetes. Out of these diseases,
hypertension was found to be a predominant occurring disease (50.5% ) among diabetic patients.
Long & Amanda, who showed that approximately 75% of patients with diabetes have concomitant
hypertension [19], have also supported this finding. The second disease predominantly occurring
among diabetic patients was thyroid disorder (26.7%), followed by hyperlipidemia (6.2%),
hyperchlosteramia (4.1%), rheumatoid arthritis (3.1%), hypertension with hypercholstremia (3.1%),
hypertension & thyroid (2.1%), anemia (2.1%), hypertension with depression (2.1%), asthma (1%),
and ventricular septal defect (1%).

A majority of patients (97.3%) did not suffering from breast cancer, and only 2.7% had breast
cancer. Thus, it can be said that breast cancer cases declined among diabetics taking metformin. This
means that metformin use is associated with a lower risk of breast cancer in women with type 2
diabetes, even in cases where these women have a family history of breast cancer. This supported
byArif, J.M.etal(2010) [20] who conclude that type 2 diabetic women on prolong treatment with
metformin have low risk of breast cancer. This further indicated that a significant relation exists
between the use of metformin and its effect on decreasing the risk of breast cancer in women with
type 2 diabetes.

83.3% of patients did not have a family history of breast cancer while 16.7% of patients had a
family history of breast cancer with first-degree (7%), followed by 4.7% of second-degree, 3.5% of
third-degree and minimum number of fourth degree (1.6%) i.e. patients having high percentages of
family history.

People use metformin only (64.3%) or metformin with insulin (14.4%) are less likey to have
breast cancer (i.emetforin and metformin with insluin decrease the risk of breast cancer.)no literature
mention both medications (i.e insulin and metformin).

The patients with co-morbid diseaseare less diagnose with breast cancer (1.2%) than those with
co-morbid disease are (1.6%) (i.eco-morbid disease do not increase the risk of breast cancerthis
suported by WU, Anna H.,, et al.(2015)who said that the risk of breast cancer—specific mortality was
significantly increased among women with a history of diabetes or myocardial infarction[21].

The patient diagnose with breast cancer that have family history of breast cancer is higher
(2.33%i.e 85.35% of breast cancer patients) than those with no family history (0.39% i.e 14.29% of
breast cancer patients).i.e family histery increase the risk of breast cancer among diabetics patients
using metformin medication.This supported by Salinas-Martinez, et al (2014) who concluded that
women with prediabetes and diabetes should be considered a more vulnerable population for early
breast cancer detection[22].

5. Conclusions

Metformin is preferable medication for Hail region patients. Insulin with metformin is the most
popular medication. The majority of diseases in Hail region is diabetes and hypertension. The
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incidence of breast cancer disease is decrease among diabetic patients those use metformin treatment
in Hail region in Saudi Arabia. The majority of patients take their medication regularly, this show
clear relationship between good adherence and low incidence of breast cancer, although the Diabetes
patients in Hail region have high percentage of family history of breast cancer. Co-morbid disease for
diabetic patients taking metformin is not affect risk of breast cancer.We recommend in vivo animal
model studies.
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