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ABSTRACT 

Background-More research was needed to determine whether metformin use could impact the risk of oral cancer. 

Methods: During 2015-

2025, patients with type 2 diabetes mellitus who had recently started taking metformin (n = 288198, “ever users of metfor

min”) or other antidiabetic medications (n = 16263, “never users of metformin”) were monitored for oral cancer for at lea

st six months until December 31, 2011.Cox regression adjusted for propensity score (PS) or integrated with the inverse pr

obability of treatment weighting (IPTW) using PS was used to evaluate the treatment impact of metformin (forever 

versus never users, and for tertiles of cumulative length of therapy). Results- There were also 1273 (0.44%) and 119 

(0.73%) occurrence cases of cancer of the mouth among ever users and never users, respectively, with rates of 92.7 and 

163.6 per 100,000 person-years. A substantially decreased risk was indicated by the overall hazard ratios (95% CIs) [0.584 

(0.483-0.707) for the PS-added model and 0.562 (0.465-0.678) for the IPTW approach]. The PS-adjusted hazard ratios 

(95% confidence intervals) for the first (<21.5 months), second (21.5-45.9 months), and third (>45.9 a period of time 

tertiles of cumulative time span were 1.403 (1.152-1.708), 0.557 (0.453-0.684), and 0.152 (0.119-0.194) for IPTW. 

Conclusions- The possibility of developing oral cancer may be considerably decreased by metformin, particularly if the 

cumulative period exceeds 21.5 months. 
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1. INTRODUCTION 

The breast, endometrium, colon, thyroid, oesophagus, pancreas, stomach, and prostate are among the cancer cell types in 

which metformin has anticancer effects. Additionally, metformin treatment may lower the risk of colon, bladder, breast, 

prostate, thyroid, endometrial, and ovarian cancers in persons with type 2 diabetes mellitus, according to epidemiological 

research. It is yet unknown, nevertheless, if taking metformin can lower the risk of oral cancer in diabetic patients.1,2 

Metformin may prevent human head and neck squamous cell carcinoma from growing in cancer cell lines, according to 

some recent research. Epidemiological research assessing metformin's impact on oral cancer is relatively uncommon, 

nevertheless. A recent meta-analysis 3 indicated that there are only three studies available from the literature: one from 

Taiwan comparing the incidence of head and neck cancer in patients with diabetes who used and did not use metformin, 

and two from the USA assessing the impact of metformin on the survival of patients with head and neck cancer. 4,5 

Individuals with diabetes who took metformin had a 34% decreased chance of developing head and neck cancer (adjusted 

hazard ratio 0.66, 95% CI 0.55-0.79), and users also had a higher life expectancy rate for those who developed cancer of 

the head and throat. 

Nevertheless, the lower incidence of oral cancer among metformin users was not statistically significant in the Indore trial 

when head and neck cancer was divided into multiple groups. The 95% confidence interval for the adjusted hazard ratio 

was 0.81 (0.63-1.03). 
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Methodology 

Individuals with type 2 diabetes mellitus who had been newly treated with metformin (n = 288198, "ever users of 

metformin") or different antidiabetic medications (n = 16263, "never users of metformin") and who had onset age between 

25 and 74 years in 2015–2025 were monitored for oral cancer for at least six months until December 31, 2025. Cox 

regression adjusted for propensity score (PS) or integrated with the inverse probability of treatment weighting (IPTW) 

using PS was used to evaluate the treatment impact of metformin (for ever versus never users, and for tertiles of cumulative 

length of therapy).  

To ensure secrecy, personal identifiable information was jumbled. 

The International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-

CM) was used to categorise diabetes 250.XX and oral cancer 140, 141, 143, 144, 145, 146, 148, and 149. 

Additionally, incident metformin users and newly diagnosed diabetic patients were enlisted to address the possible issue 

of "prevalent user bias." 

Participants comprised of the research will have been prescribed antidiabetic medications at least twice in order to minim

ise the risk of "immortal time bias," which is the first phase of examination through which the outcome is unlikely to 

occur. Assessments did not include patients who were monitored for fewer than 180 days. Cox regression models either 

were corrected for the standard propensity score (PS) or integrated with the inverse probability model of treatment 

weighting (IPTW) using PS in order to prevent possibility of confusion from the variations in baseline characteristics linked 

to treatment allocation in non-random observations. To assess the coherence of the results, analyses were performed on 

both an original sample taken from the NHI database and a matched-pair sample taken from an initial collection. 

Results 

The first sample consisted of 288198 ever users and 16263 never users (Figure 1). With the exception of pioglitazone, 

every baseline parameter (determined at the beginning of follow-up) between the two categories in the original cohort 

varied appreciably. Younger ages, fewer males, higher rates of eye disease, dyslipidaemia, vascular disease, and tobacco 

product abuse, reduced incidences of hypertension, nephropathy, stroke, ischaemic heart disease, chronic obstructive 

pulmonary disease, and alcohol-related health conditions, more prevalent rates of rosiglitazone, statins, and non-steroidal 

anti-inflammatory drugs (apart from aspirin), but low rates of other antidiabetic medication, angiotensin converted enzyme 

inhibitors, and aspirin receptor blockers. 

 

 

 

Figure 1. Flowchart showing the procedure in selecting the original sample into the study. 
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Table 1. Comparison of baseline characteristics between metformin never users and ever users in the original 

sample and in the propensity score matched sample. 
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Table 2. Incidences of oral cancer by metformin exposure in the original sample and the hazard ratios comparing 

metformin exposed to unexposed patients in the original sample and the matched sample. 
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n: incident cases of oral cancer, N: cases followed, HR: hazard ratio, CI: confidence intervals 
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PS: propensity score created from variables in Table 1 

IPTW: Cox regression model incorporated with the inverse probability of treatment weighting (IPTW) using PS 

Table 3. Hazard ratios for oral cancer in different subgroups of metformin exposure with or without other 

antidiabetic drugs in comparison to a referent group who had never used metformin in the original sample 

 

n: incident cases of oral cancer, N: cases followed, HR: hazard ratio, CI: confidence intervals, OAD: oral antidiabetic drug 

PS: propensity score created from variables in Table 1 

IPTW: Cox regression model incorporated with the inverse probability of treatment weighting (IPTW) using PS 

Discussion 

According to the results of this observational investigation, persons with type 2 diabetes mellitus who take metformin had 

a much lower chance of developing oral cancer. This was seen in the second and third tertiles of cumulative duration of 

metformin medication as well as in the overall analysis comparing ever users versus never users (Table 2).  

The potential advantage of metformin in combination with other chemotherapy regimens for certain solid malignancies, 

such as lung, breast, endometrial, and prostate cancer, is being assessed in a number of randomised clinical trials.6 

Nevertheless, there are currently no clinical trials that specifically examine the impact of metfomin on oral cancer. The 

present study offered a crucial hint for a thorough examination of metformin's effects on oral preventing and curing cancer. 

Metformin-using diabetic patients had a substantially decreased incidence of head and neck cancer (34%) in the earlier 

study by Yen et al.4 Nevertheless, if certain types of site-specific head and neck cancer were examined, they did not find a 

significantly lower incidence of oral cancer linked to metformin use.4 The adjusting danger ratio of 0.81 (95% confidence 

interval: 0.63-1.03) indicated a decreased incidence of oral cancer in metformin users even if it was not statistically 

significant. The Yen et al. study's lack of statistical significance could be explained by a few factors.4 First, the sample 

sizes of metformin users and cases of oral cancer were much smaller in this previous study and this could lead to a lack of 

statistical power. Second, as noted in the present study, the risk of oral cancer was actually increased in the first tertile of 

cumulative duration of metformin therapy of less than 21.5 months in the original sample (Table 2). If the previous study 

included more metformin users with a short duration of use and did not consider the potential imbalance in baseline 

characteristics between metformin users and non-users, the estimated hazard ratio might be substantially biased toward the 

null. Third, the lack of investigating a dose-response relationship might have concealed much of the information in the 

previous study 

https://pmc.ncbi.nlm.nih.gov/articles/PMC4811512/table/T2/#T1
https://pmc.ncbi.nlm.nih.gov/articles/PMC4811512/#T2
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