METFOR MIN:
FIGHTS SUGARS BUT IS
IT REALLY STILL SWEET ?

http://therapeuticseducation.org/handouts

Metformin = Gallega officinalis
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Metformin iIs
contraindicated...

“...In the presence of renal impairment or when
renal function is not known, and also in patients
with serum creatinine levels above the upper
limit of normal range. Renal disease or renal
dysfunction (e.g., as suggested by serum
creatinine levels =136 umol/L (males), =124 A
umol/L (females) or abnormal creatinine
clearance <60 mL/min))”
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“Expert” Opinion



Metformin in Patients With Type 2 Diabetes
and Kidney Disease
A Systematic Review

“The risk of lactic acidosis is essentially nil in the
context of clinical trials, including those that did not
specify kidney disease as an exclusion criterion.”
347 studies - 70,490 pt/yrs - no cases

“Data from observational clinical practice data sets are
conflicting, with most appearing to confirm the drug’s
overall safety profile, finding lactic acidosis rates not
different from those in the general population of
patients with diabetes treated with other agents.”

~10 per 100,000 pt years

“Expert” Opinion
CE PYRAMID

JAMA 2014;312:2668-75
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The enigma of metformin-associated lactic acidosis
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Mettormin Dose Adjustments

It's not that difficult because there is no evidence
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Mettormin Dose Adjustments

It's 95% renally eliminated

Estimated glomerular filtration rates (eGERS)
>60 mL/min/1.73 m - no change
30-60 - reduce dose by 50%

15-30 - reduce dose by 75%




Quantifying the Effect of Metformin
Treatment and Dose on Glycemic Control

Jesnirer A, Higsr, \|\(: Nia W. Roserts, msc? !
ANDREW J. Farmi R, MD RiCHARD J. STEVENS, PHD
RaGgHis A, Msc™

metformin monotherapy reduces A1c ~1.1%

doubling dose from 1000 to 2000 mg/day adds
~0.25-0.3% additional change in A1c

Diabetes Care 2012:35:446-54

A1c reduction of 0.75%-1% is considered
the “minimal clinically important difference”

DPTIMAL THERAPY REPORT

To reduce “problems” maybe no one should
be on >1000 mg a day anyway?

EVIDENCE PYRAMID



ARE YOU ON THE PATH T0
DIABETES?
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Medscape Medical News

Metformin Underused in Patients With Prediabetes

“Metformin was prescribed for only 3.7% of patients
with prediabetes, even though it can help prevent the
onset of type 2 diabetes, according to a new
retrospective cohort analysis. May 01, 2015

“Future studies are needed to understand potential barriers
to wider adoption of this safe, tolerable, evidence-based,
and cost-effective prediabetes therapy.”

Ann Intern Med. 2015;162(8):542-548. doi:10.7326/M14-1773



Diabetes Prevention Program - 3 year trial - 15 year follow up
Baseline A1c 5.9 - used OGTT and FPG for diagnosis
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Figure 2: Cumulative incidence of diabetes by treatment group in the 2776 DPP-DPPOS participants

The Diabetes Prevention Program (DPP) and DPP Outcomes Study (DPPOS) periods, and the overlap betwoen them, are shown. Over the entire study, the cumulative
incidence was 27% lower for the Mestyle group than for the placebo growp (p<0-0001) and 13% lkower for the metformin group than for the placebo group
(p<0-0001), The difference between the ifestyle and metfonmin groups wiss not significant (p«010)



Microvascular disease prevalence (%)
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Assume “a drug” redUCE e of a
person going from a “pre-diabetic” to a “real-
diabetic” by an absolute 7%

This means you have to give
100% of people with pre-diabetes

a drug every day

to prevent 7% of them from getting diabetes
for which they would need to take

a drug every day




"Pre-diabetes could be
defined as a risk factor for
developing a risk factor.”

Yudkin J, Montori V



ALL LOWER GLUCOSE

RED - no effect on clinical outcomes

Key RCTs (patients/years)

MA (# of studies)

METFORMIN - Glucophage, o
Glumetza, generic 700/11 7% 13
SULFONLYUREAS - Gliclazide (Diamicron,
generic), Glimepiride (Amaryl), Glyburide 4’000/ | O 4_ I I 3%
(Diabeta, Euglucon, generic) RPDS COMBO
12,000/6
INSULIN ! None done
4’000/ |10 UKPDS COMBO
DPP4s - Sitagliptin (Januvia), Saxagliptin 5,000/1.5
(Onglyza), Linagliptin (Trajenta), 16,000/2 None done
Alogliptin (Nesina) 1,50072 vs glimiperide
(Actos), Rosiglitazone (Avandia) 5,200/3 : harm : : :
GLPs - Exenatide (Byetta) .
Liraglutide (Victoza), Dulaglutide ? - not studied ! ! ! !
(Trulicity)
MEGLI.T!NIDES - Nateglinide (Starlix), ? - not studied ? ? ? ?
Repaglinide (GlucoNorm)
SGLT?2 - Canagliflozin (Invokana), Dapagliflozin | 7000/3.1 Empag o
(Farxiga), Empagliflozin (Jardiance) Others!? I 6/) 7 7 7 7
10,000/3.5 .
, ; ’Mortality
1,800/5.5
Tight control 00> harm 3 2% | 2% | 2%




Review

Effects of pharmacological treatments on micro- and macrovascular
complications of type 2 diabetes: What is the level of evidence?

R. Boussageon **, F. Gueyffier ¢, C. Cornu " ¢4

“In 201 3, the level of evidence for the
clinical efficacy of antidiabetic drugs is
disappointing and does not support the

millions of prescriptions being written
for them”

Diabetes Metab 2014 Feb 3. pii: S1262-3636



Reappraisal of Metformin Efficacy in the Treatment of
Type 2 Diabetes: A Meta-Analysis of Randomised
Controlled Trials

13 studies - 9,500 metformin/3,500 conventional or placebo - 5 years

RR Cl
Mortality 0.99 0.75-1.31
CVD mortality 1.05 0.67-1.64
Mls 0.90 0.74-1.09
Strokes 0.76 0.51-1.14
Heart failure 1.03 0.67-1.59
PVD 0.90 0.46-1.78
Amputation 1.04 0.44-2.44
Microvascular 0.83 0.59-1.17

PLoS Medicine 2012;9:e1001204



Is HbA . a valid surrogate for macrovascular and microvascular
complications in type 2 diabetes?

T. Bejan-Angoulvant*>¢, C. Cornu "2, P. Archambaulth, B. Tudrej ", P. Audier”,
Y. Brabant”, E. Gueyffier #“"#, R. Boussageon ™*

“Meta-regression analysis could find no
significant association between HbA1c-lowering
and a decrease in clinical outcomes, thereby
guestioning the use of HbA1c as a surrogate
outcome for T2D-related complications.”

Diabetes Metab 2015, http://dx.doi.org/10.1016/j.diabet.2015.04.001




UKPDS 34 = 10 year follow up

10 year post UKPDS trial: 17 year total
3277 patients (1525 completed - only 136 on metformin)

Any diabetes Deaths All cause
related end- related to . Mi Stroke
. . mortality

point diabetes

Conventional/ ~50 ~20 ~30 ~20 ~5

Baseline

Metformin 8% 1 5%14 7% 1 6% | NS

Sulfonylurea/ 4°/ol 30/01 3°/ol 30/01 NS

insulin

| -refersto ARR NEJM 2008;359 - Sep 10

Don’t forget that in UKPDS 34 metformin when added to
sulfonylureas increased overall mortality by 60% - 6% absolute




Things that make me worry
about the UKPDS 34

342 patients got metformin - 136 in the follow-up
Unblinded

Multiple outcomes added during the study

Only 78% of people initially entered were analyzed
It's never been reproduced

In the same study the addition of metformin to
sulfonylureas increased mortality



EVIDENCE PYRAMID

ADOPT - blinded RCT 4,360 patients - 4 years

ORIGINAL ARTICLE

Glycemic Durability of Rosiglitazone,
Metformin, or Glyburide Monotherapy

Alc 7.4%, 57 y/o, 57% male

Mortality | CVD | CHF | Gl gg‘gg;a Edema | Weight fvrj;;uerg)s
(%) (%) | (%) [(%)| (%) (%) |gain (%)| (%)
Glyburide 2.2 28 | 0.6 | 22| 391 8.5 3.3** 3.5
Metformin 2.1 40 | 1.3 (38| 12 7.2 1.2 5.1
Rosiglitazone| 2.3 43* 15123 | 10 141# | 6.9 | 9.3#

stat sig *compared to glyburide **compared to metformin
N compared to metformin/rosiglitazone, # compared to glyburide/metformin

N Engl J Med 2006;355:2427-43
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UKPDS 34

ADOPT

Alc

[.2%

4%

Duration of diabetes

Newly diagnosed

96% <2 years

Age 53 57
Male 46% 57%
Caucasian 86 % 88%
SBP 140 133
DBP 86 80
BMI 31 32
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The Slippery Slope: A Bittersweet Diabetes Economy The Slippery Slope: Adverse Events and Runaway Diabetes

['rain
— 'Theres gotta be something better than approving drugs based on a lab test and
+ POPULAR IN then losing track of them!
o Many Insuret POPULAR IN YOUR SPECIALTY
Loss Drugs
o NERAL TV hole Grains D’l;mm;h Deatl
0 Whole Graint o
P O Rec May Protect Bo|
9 R«l&;l May | O Reversing Marrow Fat
: Reversing .\‘(n .
. (=] Tight Control 1 [
Diabetes
-

“from 2004 to 2013, none of the 30 new diabetes drugs that came on the
market were proven to improve key outcomes, such as reducing heart
attacks or strokes, blindness or other complications of the disease”

http:/www.m today.com/PublicHealthPolicy/FDAGeneral/491



Five Takeaways from the
Diabetes Drugs Investigation

Diabetes drugs improve lab tests, but not much more,
particularly in pre-diabetics.

Physicians and drug makers have reported diabetes
drugs as the "primary suspect” in thousands of deaths
and hospitalizations.

Diabetes drug makers paid physicians on influential
panels millions of dollars.

Risk of a risk now equals disease.

The clinical threshold for diagnosing diabetes has crept
lower and lower over the past decade.

http://www.medpagetoday.com/PublicHealthPolicy/FDAGeneral/49196




EMPA-REG OUTCOME

3.1yr - 63 y/0, 71% male, 100% prev CVD, A1c 8.1%

Alldeaths | CVD | caovescumrouses, | GeNital
(%) death (%) izfaﬁiiisafoﬁ(‘::;;?;?;. infections (%)
Empagliflozin 5.7 3.7 10.5 6.4
Placebo 8.3 5.9 12.1 1.8
RR 31 38 14 260
ARR 2.6 2.2 1.6 4.6
NNT 39 45 61 22

NEJM 2015;DOI: 10.1056/NEJMoa1504720




European Association for the Study of

Diabetes conference in Stockholm, Sweden
Sept 2015

“The packed conference hall listened intently as
the investigators announced the results of the
primary outcome (a composite of cardiovascular
mortality, non-fatal myocardial infarction, and
non-fatal stroke), showing superiority of the drug
over placebo, and burst into iImpromptu
applause when strong effects were shown”

www.thelancet.com/diabetes-endocrinology November 2015



r .
“Type -2 diabetes is a life- Asenics o the U, Nationa Libar f Medicine
long (chronic) disease”

“Type-2 diabetes is one of the fastest

I* Government
, growing diseases in Canada” of Canada
we need to stop “diagnosing” people with the disease of type-2

diabetes - we need to say your sugar is increased just like we do
with blood pressure or cholesterol

we need to provide the risks with and without this increase - not
create an emotional upheaval

“Mum has diabetes”, "Dad’s diabetes is in remission™,”
cancer”

Steve has
we could say “Dad doesn't have diabetes, he just eats too much
and isn't active enough”

Type-2 diapetes is not a yes or no condition - we should not over, or
under treat it



