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Abstract

A clinical appraisal of existing scientific literature sought to assess the need for long-term prospective
epidemiological studies to investigate an increased cancer risk of anti-hyperglycemic medication in type
2 diabetes. A focus statement was formulated as: “With a higher risk of cancers in patients with type 2
diabetes, all anti-hyperglycemic drugs should undergo long-term, prospective epidemiological studies
for cancer risks.” Field surveys were sent to practicing physicians and endocrinologists to identify the
currently prevalent level of acceptance of this statement. Subsequently, a meeting with a six-member
panel of key opinion leaders was held to discuss published evidence in support and against the
statement. This publication reviews the publications and discussion points brought forth in this meeting
and their effect on statement acceptance by the panel. Whereas the majority of field survey responders
primarily agreed with the statement, panel members were divided in their statement support. This
division remained intact after review of the literature. While there was evidence that type 2 diabetes is
associated with an increased risk of cancer, existing studies seemed insufficient to definitively

demonstrate a link between cancer risk and use of specific anti-hyperglycemic therapies.
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Introduction

According to the Centers for Disease Control and Prevention (CDC), approximately 29 million people in
the US have diabetes mellitus, with 90%—95% of the cases comprised type 2 diabetes mellitus (T2DM)
(CDC, 2014). T2DM can lead to blindness, renal failure, cardiovascular disease, amputation of
extremities, and premature death. In the last decades, many new therapies have become available for
treating T2DM. The main T2DM drug classes include agents that either stimulate insulin
secretion/improve beta cell function (sulfonylureas, DPP4 inhibitors, GLP1 receptor agonists), reduce
hepatic glucose production (biguanides), delay digestion of carbohydrates (alpha-glucosidase inhibitors),
improve insulin action (thiazolidinediones), or decrease glucose reabsorption by the kidney (SGLT2
inhibitors) (American Diabetes Association, 2015). Because some of these drugs have been in use for
only a short time, concerns of potential long-term adverse effects have not been addressed by a large

body of research as yet.

Evidence suggests that diabetes may be associated with an increased risk of cancer (Andersen, 2013;
Ching Sun, Kashyap, & Nasr, 2014). The mechanisms are yet to be fully understood, but insulin
resistance with secondary hyperinsulinemia is the most frequently proposed hypothesis (Perseghin, et
al., 2012). The treatments that cause hyperinsulinemia, such as sulfonylurea and exogenous insulin,
have been suggested to increase cancer risk (Azar & Lyons, 2010; Bonelli, et al., 2003; Bowker, et al.,
2006; Maisonneuve, et al., 2010), while treatments that decrease insulin resistance, such as metformin,
may reduce the risk of cancer development (Chaiteerakij, et al., 2012; Lee, et al., 2011; Li, et al., 2009;

Libby, et al., 2009; Michaud, et al., 2001).

Notwithstanding these suggested links, clinical studies have generated conflicting data on the effects of

these and other specific anti-hyperglycemic drugs on cancer risk. A clinical appraisal meeting was



therefore held in December 2014 to investigate the current status and perceptions. A focus statement
was formulated and members of a six-person panel of experts were then asked to present an extensive
literature review either in support of or in opposition to the statement. Here, we discuss the contents,
flaws, and effects of the various studies brought forth in the appraisal meeting to validate or refute a
statement related to the link between T2DM medications and cancer risk, and the effect of the panel

discussions and presentations on panel members’ opinions.

1. Appraisal design

To critically examine the perceptions of practicing physicians in the field regarding statements relevant
to T2DM treatments, an online survey was sent out to 40,000 primary care physicians, family
practitioners, internal medicine specialists, and endocrinologists, 1.1% of which responded. After
elimination of doctors without T2DM treatment experience, responses from 402 physicians (210 primary
care physicians, family practitioners or internal medicine specialists, and 192 endocrinologists) were
summarized. The physicians were asked to grade their level of support regarding the following
statement: “With a higher risk of cancers in patients with type 2 diabetes, all anti-hyperglycemic drugs
should undergo long-term, prospective epidemiological studies for cancer risks.” Support levels are
shown in Table 1 and were defined to be on a scale of 1 to 6, with 1 representing complete support and

6 representing complete rejection.

Subsequently, an expert panel of six subject-matter experts gathered in December 2014 to discuss the
statement. With the focus on safety, the goal of that meeting was to create an unbiased, critical,
systematic scientific review of existing data, guidelines, and practices. One panel member was selected

to present the current literature in support of the statement, and another panel member was tasked



with presentation of the literature in opposition of the statement. In these panel presentations,
particular attention was paid to study design, methodologies, and numbers and types of patients
involved. Following the presentation of evidence for each statement, the panel evaluated the overall
nature of evidence that was presented, which included the following categories: (1) Evidence obtained
from meta-analysis, including at least 1 large, randomized controlled trial (RCT); (2) Evidence obtained
from either meta-analysis, including at least 1 small RCT, or from at least one well-designed, large RCT;
(3) Evidence obtained from well-designed cohort or case-controlled studies; (4) Evidence obtained from
case series, case reports, or flawed clinical trials; (5) Opinions of respected authorities based on clinical
experience, descriptive studies, or reports of expert committees; (6) Insufficient evidence to form an

opinion.

The panel members were also asked to indicate their degree of acceptance of the statements before

and after the presentation, using the level definitions presented in Table 1.

2. Literature review

2.1 Rationale and definition of statement

The statement was developed to challenge the notion that long-term, prospective epidemiological
studies are necessary to evaluate the cancer risks of every hyperglycemic drug involved in T2DM
treatment regimens. Although it does appear that T2DM is associated with an increased cancer risk, it
remains unclear whether: (i) the association is largely due to shared risk factors; (ii) diabetes itself alters
cancer risk; (iii) the risk of cancer development is modified with medications administered to combat

T2DM,; or (iv) a combination of all three of these assumptions applies.



In the past, public awareness had been raised to the possibility of cancer risks associated with certain
treatments such as insulin glargine. Evidence from observational studies suggested that, in addition to
glargine, other glucose-lowering oral agents are also associated with either an increased or reduced risk
of cancer (Azar & Lyons, 2010; Bonelli, et al., 2003; Bowker, et al., 2006; Chaiteerakij, et al., 2012; Lee, et
al., 2011; Li, et al., 2009; Libby, et al., 2009; Maisonneuve, et al., 2010; Michaud, et al., 2001). However,
these studies were unable to reliably determine whether the observed associations were real (ie,
whether glucose-lowering medications had a direct harmful or beneficial effect on cancer risk) and/or

due to confounding factors.

In light of this, the statement was developed to investigate whether a general need for long-term
prospective epidemiological evaluation of possible carcinogenic properties of any hyperglycemic drug
exists. An in-depth examination of existing scientific literature was performed to provide guidance and
help determine whether there is a direct link between cancer risk and use of specific anti-hyperglycemic

therapies.

2.2 Literature search criteria

Literature in support of the statement was identified through a PubMed search in October 2014 using

”n u

the keywords “anti-diabetic drugs,” “cancer,” “risks,” and “diabetes.” Studies published from 2010
onwards involving human subjects were considered. From the 845 titles, 252 abstracts were selected for

further review. Of these, 40 abstracts were found to be most relevant to the research question. The

panelist then selected twelve publications for presentation in the meeting.



Literature refuting the statement was also retrieved through a PubMed search in October 2014 using

” u ” u

the key phrases “type 2 diabetes mellitus,” “anti-hyperglycemic therapy,” “cancer,” and “neoplasms.”
Additional keywords included “glucose-lowering drugs,” “hypoglycemic agents,” and “anti-diabetic
drugs.” Results were limited to human studies with a publication date of 2008 or later. From the 603
titles, 196 abstracts were selected for further review. Of these, 53 abstracts were found to be most

relevant to the research question. The panelist finally selected 22 publications to be presented at the

meeting.

2.3 Literature in support of the statement

The first papers presented in support of the statement established the existence of an increased cancer
risk for T2DM patients. According to a review authored by Andersen (Andersen, 2013), epidemiologic
evidence strongly suggests that people with diabetes are at significantly higher risk for several forms of
cancer, in particular pancreatic ductal adenocarcinoma. Cannata, et al., (Cannata, et al., 2010) sought to
establish the reason, and postulated that in T2DM, insulin resistance results in elevated insulin levels,
which may lead to cancer through direct effects on cancer cells via the insulin receptor (IR) and the

insulin-like growth factor | receptor (IGF-IR).

The following paragraphs discuss the presented literature that investigated cancer risks for specific drug

types.

2.3.1 Insulin and insulin analogs



A meta-analysis of observational studies assessed the risk of cancer during insulin treatment
(Janghorbani, Dehghani, & Salehi-Marzijarani, 2012), and summarized that six out of ten cohort studies
and one out of five case-control studies found a statistically significant positive association between

insulin treatment and cancer.

The only RCT to address this issue, ORIGIN (Outcome Reduction with Initial Glargine Intervention), was
an international, long-term RCT comparing insulin glargine with standard care in a 2x2 factorial design
that included n-3 fatty acids and placebo in 12,537 T2DM patients with a prospective follow-up of up to
7 years (ORIGIN Trial Investigators et al., 2012a and 2012b; Bordeleau, et al., 2014). Both insulin glargine
and n-3 fatty acids were found to have a neutral association with both cardiovascular and cancer-
specific outcomes, including cancer-specific mortality. These findings do not support previous
epidemiologic studies that have linked insulin glargine to incident cancers (see below), although it
should be noted that metformin was used by 47% of the insulin-glargine group. Of note is the fact that

the number of new cancers exceeded the number of myocardial infarctions.

2.3.2 Metformin

A meta-analysis of RCTs, cohorts, and case-control studies published through July 2012 assessed the
effects of metformin and/or sulfonylureas on cancer risk (Thakkar, et al., 2013). Cohort and case-control
studies showed that metformin use is associated with a reduced cancer risk, but this finding was not
supported by RCTs. In addition, cohort studies showed that sulfonylurea use is associated with an

increase in all-cancer risk, but RCTs and case-control studies did not demonstrate a statistically



significant effect. The authors noted that more well-designed, large-scale RCTs are necessary if the

findings of this study are to be translated to changes in clinical practice.

A meta-analysis of seven observational studies examined the effect of metformin on breast cancer
incidence (Col, et al., 2012). Six out of seven studies reported an association between metformin use
and lower breast cancer risk, but only three of the associations were statistically significant. The findings
were limited by the observational nature of the study designs, suggesting that longer, prospective

randomized studies were necessary to identify real associations.

Metformin was also associated with improved outcomes in cancer patients, and Rizos & Elisaf (Rizos &
Elisaf, 2013) proposed possible mechanisms of that effect that included an increased insulin sensitivity
coupled with decreased insulin growth factor-1 levels and an activated AMP kinase pathway. However,
the favorable cancer association was mostly supported by data from retrospective studies. The authors
concluded that larger studies with pathology endpoints needed to be designed to effectively evaluate

the effect of metformin use on cancer development and progression.

2.3.3 Thiazolidinediones (TZDs)

A meta-analysis of observational studies examined the effect of TZDs on the risk of bladder cancer, other
selected cancers, and overall cancer in T2DM patients (Bosetti, et al., 2013). TZD use was not associated
with an elevated overall cancer risk. However, a modest excess risk of bladder cancer was reported with
pioglitazone. The authors concluded that, assuming this association is real, the potential implications on

the risk-benefit analysis of TZD use should be evaluated. TZDs were introduced to the market in the late
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1990s, so only short-term exposures can so far be evaluated, with limited information on the cancer

association and treatment duration or cumulative dose.

Another review found a higher risk of bladder cancer associated with pioglitazone use but no association
with rosiglitazone (Tseng, 2014a). However, evidence from the completed RCTs may not be informative
or conclusive because none of them were designed to specifically investigate the cancer risk associated
with TZDs. In addition, the author cautioned that the small numbers of events of bladder cancer did not

provide sufficient power for statistical analysis.

2.3.4 Incretin-based therapies

New incretin-based therapies, including dipeptidyl peptidase-4 (DPP4) inhibitors and glucagon like
peptide 1 (GLP1) receptor agonists, are popular among clinicians and T2DM patients because they are
not associated with weight increase and hypoglycemia. However, analyses of adverse events databases
suggested higher incidences of pancreatic and medullary thyroid carcinoma in patients treated with
DPP4 inhibitors and GLP1 agonists (Vangoitsenhoven, Mathieu, & Van der Schueren Vangoitsenhoven,
2012). However, such databases have numerous limitations, including incomplete patient characteristics
and reporting bias. Long-term, prospective RCTs were therefore deemed necessary to further evaluate

the effects of these drugs.

2.3.5 Dapagliflozin

Dapagliflozin works by inhibiting sodium glucose cotransporter 2 (SGLT2) and blocking reabsorption of

glucose in the kidney. Because a numeric increase in bladder cancer was observed in one clinical trial,
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the FDA asked Bristol-Myers Squibb to evaluate and respond to the perceived event imbalance for
bladder cancer. New data presented at a December 2013 advisory committee meeting showed that the
overall cancer incidence ratio risk was 1.03 (0.71, 1.51) (Bristol-Myer Squibb & AstraZeneca, 2013). The
study concluded that the evidence does not support a causal link between dapagliflozin and bladder
cancer although this is being assessed in the large DECLARE RCT (clinicaltrials.gov identifier

NCT01730534).

In a summarizing study, Lutz, et al. (Lutz, et al., 2014) evaluated cancer risks of the major glucose-
lowering drug classes and confirmed the trends mentioned above. Favorable effects of metformin on
several site-specific cancers were fairly significant, whereas insulin glargine had no effect. Remaining
concerns were expressed for sulfonylureas and incretin-based therapies (pancreas and thyroid cancers)
as well as for sodium glucose cotransporter-2 inhibitors and pioglitazone (bladder cancer). However, the
authors concluded that more large-scale, well-designed RCTs with long follow-up times are necessary to

get more reliable answers.

Of note is the fact that, overall, each of the authors of each presented paper called for more RCTs to

evaluate the effect of anti-hyperglycemic medications on cancer risk.

2.4 Literature in opposition of the statement

Literature in opposition of the statement centered around the fact that trials, even if well designed,
failed to unequivocally ascertain a connection between an elevated risk of cancer and use of a particular
T2DM drug. Gallagher & LeRoith (Gallagher & LeRoith, 2013) posited that epidemiological studies have

generated conflicting results regarding the associations between specific anti-hyperglycemic
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medications and cancer development. They surmised that the few studies proposing an association
between therapeutic agents and cancer risk in patients with diabetes have been clearly validated.
Giovanucci, et al. (Giovannucci, et al., 2010) stressed that the association between cancer and T2DM
may partly be due to shared risk factors between the two diseases, including aging, obesity, diet, and
physical activity. Furthermore, illustrating the difference in interpretation of existing literature, the
study by Andersen (Andersen, 2013), presented in support of the statement earlier, was also discussed
as evidence refuting the statement. The focus in the panel presentation was shifted onto the conclusion
of the author that there is no definitive, prospective data indicating that the currently available T2DM

therapeutics increase the incidence of cancer beyond the inherent increased risk in this population.

The following paragraphs discuss specific drug classes and the quality of evidence for their role in

increasing the risk for cancer in patients with T2D.

2.4.1 Thiazolidinediones (TZDs)

The PROactive (PROspective pioglitAzone Clinical Trial In macroVascular Events) was the first study to
prospectively evaluate the effects of a TZD on cardiovascular outcomes in high-risk T2DM patients and
pre-existing macrovascular disease. During the initial double-blind treatment period of PROactive (mean
observation time of 34.5 months), there was a higher number bladder malignancies reported in the
pioglitazone group compared with the placebo group (n=14 versus 6); however, a ten-year follow-up of
3,599 patients who completed PROactive found no significant difference in bladder malignancies
between the two groups (Erdmann, et al., 2016). Although five-year interim analysis results of a ten-year
epidemiology study conducted by the University of Pennsylvania and Division of Research at Kaiser

Permanente Northern California showed a small but statistically significant elevated risk of bladder
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cancer among patients receiving more than 2 years of pioglitazone treatment, the final ten-year results
of this study found no statistically significant association between use of pioglitazone and bladder

cancer risk, irrespective of duration and dose of treatment (Lewis, et al., 2015).

A retrospective cohort study utilized databases of all Taiwanese T2DM patients who received oral anti-
diabetic agents or insulin from 1996 to 2009 (Tseng, 2014b). A total of 1,093,675 patients were followed
up for kidney cancer incidence until the end of 2009. Pioglitazone and kidney cancer were not
significantly associated in unadjusted, age-sex-adjusted, and fully adjusted models. In addition, none of

the dose-response parameters showed a significant trend of risk association.

Using the same database, another retrospective cohort study followed 887,665 patients for thyroid
cancer incidence (Tseng, 2013). Rosiglitazone and thyroid cancer were not significantly associated in
unadjusted, age-sex-adjusted, and fully adjusted models. However, in dose-response analyses, the
adjusted hazard ratios were significantly lower during the last third of the duration of therapy and
cumulative dose, for patients at age 50 or greater. The author concluded that rosiglitazone may reduce
the risk of thyroid cancer by ~50% if the duration of therapy is greater than 14 months or the cumulative
dose is greater than 1,800 mg. However, users of rosiglitazone had a significantly higher probability of
receiving insulin or other oral agents, so indication bias related to these therapies could not be

excluded.

2.4.2 Metformin

A meta-analysis of 15 observational studies suggested a protective association between metformin use

and colorectal cancer risk in patients with diabetes mellitus (Singh, et al., 2013a). Metformin use might
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therefore be associated with a lower risk of colorectal cancer, while the same study also concluded that

sulfonylureas and insulin do not significantly increase colorectal cancer risk.

A second meta-analysis by the same authors found that metformin use might also be associated with a
50% relative risk reduction in hepatocellular cancer, while sulfonylurea use may be associated with a
62% increase in the relative risk (Singh, et al., 2013c). Lastly, the group found that metformin,
thiazolidinediones, and insulin use had no significant effect on pancreatic cancer risk, while sulfonylurea
use was associated with a 70% increase in the odds of pancreatic cancer (Singh, et al., 2013b). The
authors went on to caution readers that one major caveat in these meta-analyses consisted of
considerable heterogeneity across the compared studies, which was only partly explained by study
setting, location, and whether the studies adjusted for the concomitant use of other anti-diabetic
medications. Post-hoc analysis of RCTs alone did not reveal any significant association. The authors
concluded that while definitive and randomized prospective trials are necessary, they are impractical

because of the required sample size and duration of follow-up.

Another meta-analysis of cohort and case-control studies also concluded that metformin is associated
with the lower risk for colorectal and pancreatic cancer, but not breast and prostate cancer (Soranna, et
al., 2012). However, the authors proceed to point out evidence of publication bias and occasional

substantial between-study heterogeneity.

A meta-analysis of the ADOPT (A Diabetes Outcome Progression Trial) and RECORD (Rosiglitazone

Evaluated for Cardiovascular Outcomes and Regulation of Glycaemia in Diabetes) RCTs assessed the

efficacy and/or safety of metformin in comparison with sulfonylurea and rosiglitazone (Home, et al.,
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2010). The authors found that metformin does not offer any particular protection against malignancy

compared with rosiglitazone, but may perform better than sulfonylureas.

2.4.3 Insulin and insulin analogs

A Barcelona case-control study evaluated the impact of glucose-lowering agents on cancer risk in a large
T2DM patient population (n = 275,164) (Simé, et al., 2013). No differences in cancer risks were observed
between case and control subjects, when evaluating drug proportion, drug dose, or duration of
exposure to each treatment. None of the types of insulin and oral agents analyzed showed a significant
increase in cancer risk, including glargine alone or in combination with metformin. Confirming this
finding, a meta-analysis of 19 RCTs compared the use of insulin glargine with any other active
comparator and found that it is not associated with an increased incidence of cancer (Home &

Lagarenne, 2009).

In line with these findings, a retrospective cohort study reported no evidence of an increased risk of
cancer associated with insulin glargine as compared to intermediate-acting insulin as observed in
thousands of diabetic patients aged 220 years (Chang, et al., 2011). This was also supported by a meta-
analysis based on a Scottish database, which found that insulin glargine is not associated with an
increased cancer risk (Colhoun & SDRN Epidemiology Group, 2009). The authors noted that the excess of
cases of all cancers and breast cancer in the subgroup of insulin glargine only users most likely reflected

allocation bias rather than an effect of insulin glargine itself.

However, a few dissenting studies were also presented. A cohort study that investigated malignancy risk

using data provided by a German database of patients treated with human insulin or with insulin
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analogs found that cancer incidence with glargine was higher than expected compared with human
insulin (Hemkens, et al., 2009). Another meta-analysis using a Swedish registry found that women using
insulin glargine alone had an increased incidence rate of breast cancer compared with women using
other types of insulin (Jonasson, et al., 2009). No statistically significant results were obtained in that
study for any other individual cancer site or for the outcome “all malignancies.” Lastly, a retrospective
cohort study utilizing data from a UK database found that patients treated with insulin or insulin
secretagogues were more likely to develop cancer than those on metformin, and that a combination of
insulin with metformin abolished most of this excess risk (Currie, 2009). Insulin analogs were not

associated with increased cancer risk as compared with human insulin.

In a comparative meta-analysis of RCTs, the cancer risk during treatment with insulin detemir, a long-
acting insulin analog, was assessed (Dejgaard, et al., 2009). Patients treated with insulin detemir had a
lower or similar occurrence of a cancer diagnosis compared with patients treated with NPH insulin or
insulin glargine. Finally, a nested case-control study found an association between cancer incidence and
higher insulin glargine doses (0.3 IU/kg/day), even after adjusting for confounders (Mannucci, et al.,
2010), and suggested that dosage of the treatment should always be considered in future risk

association studies.

In summary, the few studies that seemed to provide some support to an association between cancer
risk and specific T2DM treatment classes and types were either meta-analyses (ie, retrospective in
nature) or observational/case-control studies. Statistical relevance for prospective studies was only

achieved in large meta-analyses
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2.5 Grading of literature evidence and level of statement support

Literature presented in support of the statement was evaluated by five of the six panelists to stem from
either a meta-analysis including at least one RCT or from one well-designed, large RCT (Fig. 1, categories
1 & 2). The remaining panelist thought that the decisive evidence was obtained from a well-designed
cohort or case-controlled study (category 3). The papers discussed in opposition to the statement were
graded slightly lower: three panelists thought that the most important evidence was of category 2

quality; and the other three evaluated the evidence to be from category 3.

As illustrated in Fig. 2, approximately 80% of field survey responders agreed with the statement to some
extent (categories 1-3, Table 1). Prior to presentation of the literature review, two out of six panelists
primarily agreed with the statement (categories 2 & 3, Table 1), while the four remaining panelists
rejected the statement either with major reservations or completely (categories 5 & 6, Table 1).
Following presentation of the literature review, the panelists shifted towards more acceptance of the
statement, but remained divided: four out of six panelists now agreed with the statement with minor or
major reservations (categories 2 & 3), whereas one subject matter expert still completely rejected the
statement, and one panelist rejected the statement with minor reservations. Overall, the panelists
remained skeptical of the statement, despite a tendency towards more acceptance. As illustrated in Fig.

3, the weighted mean of the level of acceptance/rejection shifted from 4.3 to 3.3.

3. Discussion

The majority of clinicians in the field supported the notion, as posed in the focus statement, that “..all

anti-hyperglycemic drugs should undergo long-term, prospective epidemiological studies for cancer
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risks.” Conversely, prior to the appraisal meeting, panel members predominantly rejected the notion,
although the reasons for this varied. After presentation of the literature review, the panelists were split
as to whether to accept or reject the statement. Different interpretations and emphasis were put on the
statement that caused the panel members to be divided in their views. Some panelists focused on the
prohibitive cost/benefit calculations regarding such a stipulation, while others heeded the general
demand of experts in the field to provide more well-designed RCTs to properly address the question.
Some panelists emphasized the fact that trends, if in fact present, were safely observed in smaller
cohort studies as well as in big RCTs, while others regarded the high rate of well-designed costly studies
that failed to unearth a statistically relevant correlation between any T2DM therapy and cancer risk. A
prominent opinion involved the idea that high quality, cost-efficient research methods using registries
may be satisfactory and provide as much quality data as prospective RCTs that require much more

resources.

There was general agreement that diabetes is indeed associated with an increased cancer risk. However,
it remains unclear whether the association between diabetes and risk of certain cancers may be largely
due to shared risk factors, such as obesity, or whether diabetes itself alters cancer risk (ie,
hyperglycemia, insulin resistance, and hyperinsulinemia). The risk for cancer development associated

with diabetes treatments cannot, in itself, be viewed separately from this consideration.

Overall, existing studies were deemed largely insufficient to demonstrate a clear link between cancer
risk and use of specific anti-hyperglycemic therapies. This is not surprising given the long latency of

cancer development after carcinogen exposure and the fact that many clinical trials did not have the
duration of follow-up to match this latency. High-quality evidence for or against such a link should be

obtained, but there was dissent on the best possible strategy to achieve this. RCTs are deemed the gold
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standard but concerns were raised as to their monetary feasibility given the required sample size and
duration of follow up to obtain any statistical significance. While epidemiological studies can provide
more “real world” generalizable data on the potential associations between the use of specific anti-
hyperglycemic agents and risk for cancer than RCTs, confounders, both known and unknown, may affect
those study results. Perhaps broad population-based studies using high-quality databases that include a
maximum amount of (legally protected and voluntarily provided) patient information can be used to
best compare incidences of specific cancers between patients and correlate these more clearly with

specific treatment regimens.
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Table 1

Definition of levels of support for statements.

Support level

Definition

Agree completely

Agree with minor reservations
Agree with major reservations
Reject with minor reservations
Reject with major reservations

Reject completely
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Figure captions

Fig. 1. Grading of evidence. With a higher risk of cancers in patients with type 2 diabetes, all anti-
hyperglycemic drugs should undergo long-term, prospective epidemiological studies for cancer risks.
Panel members (n = 6) voted on the nature of the evidence presented at the appraisal meeting. Purple
bars: literature presented in support of the statement. Orange bars: literature presented in opposition

to the statement.

Fig. 2. Level of support. With a higher risk of cancers in patients with type 2 diabetes, all anti-
hyperglycemic drugs should undergo long-term, prospective epidemiological studies for cancer risks. Blue
bars, field survey respondents (n = 402). Red bars, panel members (n = 6) before appraisal meeting.

Green bars, panel members (n = 6) after appraisal meeting. Definition of support levels is shown in Table

Fig. 3. Weighted mean of acceptance level. With a higher risk of cancers in patients with type 2 diabetes,
all anti-hyperglycemic drugs should undergo long-term, prospective epidemiological studies for cancer
risks. Blue bars, field survey respondents (n = 402). Red bars, panel members (n = 6) before appraisal
meeting. Green bars, panel members (n = 6) after appraisal meeting. The grading on the x-axis

corresponds to the levels of support shown in Table 1.
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