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1. Describe different oral
medications available for the
treatment of type 2 diabetes

2. Discuss the mechanism of

action, efficacy, and side-

Objectives

effects
3. Translate to use in those with
CV, renal disease, and liver

disease
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Lifestyle

Clinical benefits of weight loss are

progressive and more intensive weight loss
goals (i.e., 15%) may be appropriate

5% is needed to produce beneficial
outcomes in glycemic control, lipids, and
blood pressure

Lifestyle Modification and Diabetes Education

A

American
Diabetes
. Association.
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16 (57%) of 28 participants with 10-15 kg loss, and 31 (86%) of 36 participants who lost 15 kg or more

In overweight and obese patients with type 2 diabetes, modest weight loss, defined as sustained reduction of 5% of initial body weight, has been shown to improve glycemic control and to reduce the need for glucose-lowering medications . Weight loss can be attained with lifestyle programs that achieve a 500–750 kcal/day energy deficit or provide ∼1,200–1,500 kcal/day for women and 1,500–1,800 kcal/day for men, adjusted for the individual’s baseline body weight. Although benefits may be seen with as little as 5% weight loss, sustained weight loss of ≥7% is optimal.
These diets may differ in the types of foods they restrict (such as high-fat or high-carbohydrate foods) but are effective if they create the necessary energy deficit (47–50). The diet choice should be based on the patients’ health status and preferences.
68% achieve remission of dm 



Insulin

1o insulin spanng
- agents if possibl
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Even at diagnosis or early in the course of treatment 
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Mono-

Healthy eating, weight control, increased physical activity, and diabetes education

therapy

Efficacy” [ . . oo
Hypo risk . b b

Weight |

Side effects b b

Dual
therapy’

Efficacy’

Weight ... F.
Side effects § ...

Hyporisk .. £ % .

\4

Combination
injectable

therapy*

Metformin

B O e e S T et ool S
e DO IS e

e Gl 1aCtie ACIHOSIS oo
— - —————d

If A1C target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):

moderate risk ..
gain .........................
hypoglycemia ..

Metformin

Metformin Metformin Metformin Metformin Metformin
+ + - + +

DPP-4 SGLT2 GLP-1 recepto
inhibitor inhibitor agonist

Thiazolidine-
dione

high ...

Sulfonylurea

. intermediate

Llowrisk ...

.neutral..............
. high ...

-1.GU, dehydration

If A1C target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):

basal insulin; or

Metformin Metformin Metformin Metformin Metformin Metformin

+ + + + + +

GLP-1 recepto
agonist

Sulfonylurea

.
.
=g

DPP-4
inhibitor

SGLT2
inhibitor
+

' Insulin (basal)
+

SuU

or

SGLT2-i |

+

o opea |
or o7z
or [GLP-1RA
or

or

or; DPP-4-i

Bl

or | Insulin®

If A1C target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables; (2) on GLP-1-RA, add
on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refracto tients consider adding TZD or SGLT2-i:

Metformin
+ |

or| Insulin® |

Basal insulin + or GLP-1.RA

Inzucchi SE et al. Management of hyperglycemia in type 2 diabetes, Diabetes Care

2015;38:140 —14.



LYCEMIA IN ADULTS WITH TYPE 2 DIABETES

TO AVOID
THERAPEUTIC
INERTIA

FIRST-LINE THERAPY depends on comorbidities, patient-centered treatment factors, including cost and access considerations, and

management needs and generally includes metformin and comprehensive lifestyle modification”
REASSESS AND
MODIFY TREATMENT
REGULARLY
(3-6 MONTHS)

ASCVD/INDICATORS OF HIGH RISK, HF, CKDt

RECOMMEND INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE}

Incorporate agents that provide adequate EFFICACY to achieve and maintain glycemic goals

+ASCVD/INDICATORS . . . . . oL
OF HIGH RISK* 5 Higher glycemic efficacy therapy: GLP-1 RA; insulin; combination approaches (Table 9.2)
CKD and CKD without e  Consider additional comorbidities, patient-centered treatment factors, and management needs in choice
. albuminuria albuminuria of therapy, as below:
. ST (e.g., 2200 mg/g | (e.g., 6GFR <60 ’
GLP-1 bv:nefft)rlc:lvt?'lrlls creatinine) mL/min/1.73 m?)
RA with
proven population’
Ccvb PREFERABLY
benefit benefit MINIMIZE HYPOGLYCEMIA MINIMIZE WEIGHT GAIN/ CONSIDER COST AND ACCESS
SGLT2i with primary evidence PROMOTE WEIGHT LOSS
of reducing CKD progression
No/low inherent risk of hypoglycemia: PREFERABLY
SGLT2i with evidence of DPP-4i, GLP-1 RA, SGLT2}, 12D GLP-1 RA with good efficacy for weight loss
reducing CKD progression in For SU or basal insulin, consider agents with oR
= For patients on a lower risk of hypoglycemia®* ] = SU
GLP-1 RA, consider \I/ SCj_:?l = TZD
incorporating SGLT2i .
. GLP-1 RA with proven CVD
th CVD ABO
:' proven . ) benefit' if SGLT2i not tolerated LFeiledeeiis il e A
enefit and vice versa or contraindicated IF A1C ABOVE TARGET IF A1C ABOVE TARGET
= TZD? ‘l’ 4, \lf
; ; Incorporate additional agents based on
For patients with CKD (e.g., eGFR pora ) 9 For patients on a GLP-1 RA, consider Incorporate additional agents based on
<60 mL/min/1.73 m? without comorbidities, patient-centered treatment ) . X § o .
buminuria n.aoommend the factors, and management needs incorporating SGLT2i and vice versa comorbidities, patient-centered treatment
a s !
following to decrease cardiovascular * If GLP-1 RA not tolerated or indicated, Tactors, and management needs
risk consider DPP-4i (weight neutral)
GLP—1 SGLT2- L] L] L] L] L] [ ] [ ] [ ] L ]
S i Metformin should be continued with insulin initiation for
proven proven H 1 1 1
ighs iy ongoing glycemic and metabolic benefits
benefit! benefit!
v
If A1C above target, for patients on ) o AFor adults with overweight or obesity, lifestyle modification to achieve and maintain =5% weight loss
SGLT2i, consider incorporating a 1. Proven benefk refers to labal indication (sea Table 8.2) and =150 min/week of moderate- to vigorous-intensity physical activity is recommended
GLP-1 RA and vice versa 2. Low dose may be better tolerated though (See Section 5: Facilitating Behavior Change and Well-being to Improve Health Outcomes).
less well studied for CVD effects TActioned whenever these become new clinical considerations regardless

of background glucose-lowering medications.
+Most patients enrolled in the relevant trials were on metformin at baseline as glucose-lowering therapy.

3. Choose later generation SU to lower risk of hypoglycemia

If A1C remains above target, consider treatment intensification based on comorbidities, 4 F“S:‘ °f.hV’L°9§";$"::a: deg'“d;; :| Q'arﬁf”e U-300 *Refer to Section 10: Cardiovascular Disease and Risk Management.
patient-centered treatment factors, and management needs < glargine U~ stemir < insufin *Refer to Section 11: Chronic Kidney Disease and Risk Management and specific medication
5. Consider country- and region-specific cost of drugs label for eGFR criteria.
- Association.

Diabetes Care. 2021;45 (Supplement_1): S125 -S143. doi:10.2337/dc22 -S009



 Mechanism of action

* Efficacy (on average how much does it
lower blood sugar)

* Does it cause hypoglycemia yes/no

* Weight gain/Weight loss/\Weight
neutral

e Cardiovascular effects

* Use in CKD and liver disease and
renal/liver protective effect

« Common side-effects
e Serious side-effects




Classes of Glucose Lowering Agents for Treating Type 2 Diabetes

Longer acting Insulins
15 — SGLT2 Inhibitors

— Bromocriptine

— Colesevelam

_ DPP-4 Inhibitors

— Inhaled Insulin
10 — Pramlintide

— GLP-1 Receptor Agonists

] Glinides

— Thiazolidinediones
— Insulin Analogues

5 — Alpha-glucosidase Inhibitors

— Human Insulin @

Metformin
— Sulfonylureas
Animal

Insulin

0 | | | | | | | | | | |
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year
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Insulin secretion
T Sulfonyureas
T Meglitinides

T Incretins

GI
Incretins

a glucosidase
inhibitors

Amylin
Bile acid
sequestrant

Hepatic glucose output
1 Metformin
| Thiazolidinediones

Lipotoxicity

Thiazolidinediones

Feingold KR. Endotext [Internet]. South Dartmouth (MA): MDIext.com, Inc.; 2000.

Glucagon secretion
l Incretins
} Amylin

Appetite Control
Incretins
Amylin

/ Neurotransmitter Dysfunction
Bromocriptine

Glucose Reabsorption
1l SGLT2 Inhibitors

Glucose uptake and utilization
T Thiazolidinediones
T Metformin
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Alpha-glucosidase inhibitors (AGIs; acarbose, glu-co-sidase

 Bile AcId Sequestrants (bas): colesevelam

Bromocriptine; dopamine agonist  Once daily dosing
↓ A1c ~0.69% 25 to 100mg 
Minimal hypoglycemia
Weight neutral
Favorable CV profile
bromocriptine mesylate quick-release was approved by the Food and Drug Administration (FDA) in May 2009, for the treatment of type 2 diabetes. Bromocriptine is thought to act on the circadian neuronal activities in the hypothalamus, to reset an abnormally elevated hypothalamic drive for increased plasma glucose, free fatty acids, and triglycerides in insulin-resistant patients. Randomized controlled trials have shown that bromocriptine-QR lowers glycated hemoglobin by 0.4 – 0.8% either as monotherapy or in combination with other anti-diabetes medications. The doses used to treat diabetes (up to 4.8 mg daily) are much lower than those used to treat Parkinson's disease, and apart from nausea, the drug is well-tol
Erated  bromocriptine (Cycloset)


Advances in Health Technology, Policy, and 10 Drug Classes and New
Therapies Have NOT Translated to Improvements i Diabetes Care Quality

DPR4i and Increased adoption of Affordable Care Act Meaningful Use SGLT2 inhibitor Rx
GLR1 RA EHRs, HITECH Act, iPhone becomes law, proliferation Implementation, PCMH, approved
approved and apps introduced of “personal tech” ACO formations

. N=424,348*
N n |
L "
Q0 |
T ®
o~ ]
— D 60 A
0 N 50 -
58
e
EE éé 30 -
a3 .
= a1c>9.0
10 ~ x
. = alc<7.0

2006 2007 2008 2009 2010 2011 2012 2013
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Lipska KJ, Yao X, Herrin J, McCoy RG, Ross JS, Steinman MA, Inzucchi SE, Gill TM, Krumholz HM, Shah ND. Trends in Drug Utilization, Glycemic Control, and Rates of Severe Hypoglycemia, 2006-2013. Diabetes Care. 2017 Apr;40(4):468-475. doi: 10.2337/dc16-0985. Epub 2016 Sep 22. PMID: 27659408; PMCID: PMC5360291.

Robert Gabbay MD, PhD from Tackling Therapeutic Inertia: American Diabetes Association Standard of Care Updates. https://www.youtube.com/watch?v=6pRJmSy9Vgw







Biguanides/Metformin

Biguanides Metformin 500 —2500mg Side effects: nausea, bloating, diarrhea, B12

» Decreases hepatic (Glucophage) (usually BID w/meal) deficiency. To minimize Gl side effects, use XR
glucose output and take w/ meals.

 First-line med at Riomet 500 —2500mg Obtain GFR before starting.
diagnosis type 2 (Liquid Metformin) 500mg/5mL « If GFR <30, do not use

 If GFR <45, don’t start Meformin
» If pt on Metformin and GFR falls to 30-45,

Extended Release XR (1x daily w/dinner) eval risk vs benefit; consider decreasing
(Glucophage XR) 500 —2000mg dose

(Glumetza) 500 —2000mg For dye study, if GFR <60, liver disease,
(Fortamet) 500 — 2500mg alcoholism or heart failure, restart metformin

after 48 hours if renal function is stable
Benefits: lowers cholesterol, no hypo or weight
gain, cheap. Approved for pediatrics, 10 yrs +
Lowers A1c 1.0% - 2%

1 3 https://diabetesed.net/pocket -cards-insulin-and-diabetes-medication/
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 Metformin therapy for prevention of type 2 diabetes should be considered in those with prediabetes, especially for those with BMI ≥35 kg/m2, those aged <60 years, and women with prior gestational diabetes mellitus
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Metformin/Risk for Lactic Acidosis

Previous US Food and Drug
Administration Prescribing
Guidelmes for Metformin as
Related to Kidney Function




Metformin in Patients With T2D and Kidney Disease: A Systematic Review

Table 2. Possible Approach to Metformin Prescribing in the Setting of CKD?

eGFR, mL/min Maximal Total Other Recommendations
per 1.73 m? Daily Dose,
mg
2 60-<90 2
3A 45-<60 2000 Avoid if kidney function is or expected to become
unstable. Consider more cautious follow -up of
kidney function
3B 3--<45 1000 Do not initiate therapy at this stage but drug may be
continued. Avoid if kidney function is or expected
to become unstable. Consider more cautious follow -
up of kidney function
4 15-<30 Do not use
3 <15 Do not use

15

Metformin: FDA Safety Review of Metformin-Containing Drugs April 2016 updated

Inzucchi SE et. AlJAMA. 2014:;312(24):2668-2675.

3 per 100,000 person -years to 10 per
100,000 person -years

Indistinguishable from the background
rate in the overall population with
diabetes.

Abbreviations: CKD, chronic kidney
disease; eGFR, estimated glomerular
filtration rate

aThis strategy has not been evaluated or
validated in a clinical trial; there are no
data to support its efficacy, safety, or
potential to improve clinical outcomes
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Metformin:  FDA Safety Review of Metformin-Containing Drugs April 2016
 Obtain eGFR prior to initiating metformin therapy.
 Metformin use is contraindicated in patients with an eGFR below 30 mL/minute/1.73 m2.
 Initiating metformin in patients with an eGFR between 30 to 45 mL/minute/1.73 m2 is not recommended.
Obtain an eGFR at least annually in all patients taking metformin
 Assess the benefits of continuing metformin treatment in patients whose eGFR falls below 45 mL/minute/1.73 m2
Discontinue metformin at the time of or before iodinated contrast imaging procedures in patients
 with an eGFR between 30 to 60 mL/minute/1.73 m2



Reviewed 818 articles and 65 included
Lactate concentrations are not substantially increased for GFR 30-60 mL/min per 1.73 m2
Risk for lactic acidosis: 3 per 100 000 person-years to 10 per 100 000 person-years 



Liver Disease and
Metformin

Reduction in HCC risk, mortality and
need for transplant

Reduce the incidence of overt
hepatic encephalopathy by 8 folds
through inhibition of glutaminase
activity

Metformin is often held due to
concern for metformin -associated
lactic acidosis

Consider discontinuation Child B
and C

Ampuero J et al. PLoSOne.2012;7:€49279

Nkontchou G et al.. J Clin Endocrinol Metab. 2011;96:2601 -2608
hang X et al. Hepatology. 2014 Dec;60(6):2008 -16

Yip TC et I.. Health Sci Rep. 2021 Aug 11;4(3):e352. doi:
10.1002/hsr2.352

2 Minute Medicine® Chlld-Pugh Score 2minutemedicine.com
Factor 1 point 2 points 3 points
Total bilirubin <34 34.50 50
(umol/L)
Serum albumin S35 28.35 <28
(g/L)
PT INR <1.7 1.71-2.30 >2.30
Ascites None Mild tilodeiate o
Severe
Grade I-1I (or
Hepatic suppressed Grade III-IV
None .
encephalopathy with (or refractory)
medication)
Class A Class B Class C
Total points 5-6 7-9 10-15
1-year survival 100% 80%0 45%

Table I. Child-Pugh score.

Figure from. 2 Minute Medicine's The Classics in Medicine. Summaries of the Landmark Trials, 1e (The Classics Series).
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Child-Pugh class 
B or C cirrhosis 
We identified 4431 diabetic patients with CHB-related cirrhosis between 2000 and 2017 from a territory-wide database in Hong Kong. The risk of metabolic acidosis increased with Child-Pugh class B and C cirrhosis regardless of CKD stage (adjusted subdistribution hazard ratio [aSHR] ranged from 3.50 to 86.16). Metformin use was associated with a higher risk in patients with Child-Pugh class B or C cirrhosis and stage 3A CKD or above (aSHR ranged from 1.55 to 2.46). In stage 4/5 CKD, a daily dose of metformin ≤1000 mg was still associated with a higher risk of metabolic acidosis regardless of the severity of cirrhosis (aSHR ranged from 2.45 to 3.92).

https://bit.ly/2zZnJt9
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UKPDS: CV risk reduction

Lessons from UKPDS:
Legacy Effect of Earlier Metformin Therapy

UKPDS Trial POST-Trial
Intervention Monitoring ° Th e nNum be I
1977 - 1997 Diabetes-related deaths 1997 - 2007 needed to treat

W -30% _
to avoid one

All —-Cause Mortality

W 7% death was 14
Myocardial Infarction
h 9% SN h + ARR 0.07

CV Complications
reduced and Survival
increase maintained

\

\

¢

CV Complications

reduced and Survival
increased versus other
therapies

UKPDS 34. Lancet 1998; 352: 854-65
UKPDS 80. NEJM 2008; 359: 1577-89

Holman R et al. 10-year follow-up of intensive glucose control in type 2 diabetes N Eng/J Med2008 ;359:1577 —-1589
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). The number needed to treat to avoid one death was 14 and the absolute risk reduction was 0.07. However, these impressive results were obtained in a randomized subgroup of obese patients (342 patients in the metformin group and 411 in the conventional group) and have never been reproduced



* Try again low dose with Extended Release (XR) in those with hx of Gl intolerance
* Do not stop if eGFR > 30 and can start eGFR> 45

* Cheap, low risk hypoglycemia, causes slight weight loss

* Continue use if insulin is initiated

* May have CV benefits

* Consider use in prediabetes (hx of GDM, BMI >30, Age <60)

18
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Metformin therapy for prevention of type 2 diabetes should be considered in those with prediabetes, especially for those with BMI ≥35 kg/m2, those aged <60 years, and women with prior gestational diabetes mellitus







Sulfonylureas

« Glimepiride and glipizide associated with a reduced likelihood of hypoglycemia

« Glimepiride also improves first -phase insulin secretion
— Reducing postprandial hyperglycemia.

* Glyburide more associated with hypoglycemia

Sulfonylureas glyburide: Can take once or twice daily before meals.
Ao LT (Glynase PresTabs) | 0.75-12 mg Side effects: hypoglycemia and weight gain.
release . .

Eliminated via kidney.
glipizide: (Glucotrol) | 2.5-40 mg Caution: Glyburide most likely to cause
(Glucotrol XL) 2.5-20mg hypoglycemia.

1.0-8 mg Lowers Alc 1.0% — 2.0%.

glimepiride (Amaryl)

L)

2 O https://diabetesed.net/pocket -cards-insulin-and-diabetes-medication/

Diabetes Care2002 Sep; 25(9): 1607 -1611.



Efficacy added to Metformin

BiphaSiC Basal DPP-4
Insulin GLP 1 RA Insulin Glinides Inhibitor

O_

()
N
|

“0.71 -0.69 -0.66

-0.82 -0.82

-0.88

-1.0 -

Mean Change From Baseline in
Al1C Level (%)

-1.02
1.2 -

; 1 Liu SC, et al. Diabetes Obes Metab. 2012;14:810-820.
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Sulfonylureas in CKD

Stage 2(eGFR 60-90)& Stage 3a&b ( eGRF59-30 ):

» Glyburide (Glibenclamide): Limit use in stage 2. Not

recommended Stage 3

» Glimiperide: Start at reduced dose 1 -2mg daily for Stage 2 -

3 . Not recommended Stage 4.
Stage 4 CKD (eGFR <30)

*Glipizide short acting is preferred (dose 2.5 to 10 mg/day)

Diabetologia. 1996 Dec; 39(12):1617 -24
Jonsson A et al. Eur J Clin Pharmacol. 1998 Feb; 53(6):429 -35
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Glibenclamide (glyburide) is metabolized in the liver and excreted by the kidneys equally and intestine. Some metabolites are active and can accumulate in CKD despite the fact that biliary removal partially counteracts the limited renal excretion.
Hypoglycemia may be serious and lasting more than 24 h in CKD.
The use of glibenclamide in subjects with moderate CKD (eGFR 60-90 mL/min) should be limited (reduced dose, frequent monitoring due to increased risk of hypoglycemia). The drug and is contraindicated in stage ≥ 3 CKD (eGFR < 60 mL/min)
Glimepiride
Glimepiride is metabolized by the liver to two major metabolites each of which has hypoglycemic activity. In renal disease these metabolites summed. Although the half-life is 5-7 h, the drug can cause severe hypoglycemia that lasts more than 24 h. Its use is safe in GFR > 60 mL/min and with a reduced dose of up to 30 mL/min. In CKD stage 4 or 5 the use of glimepiride is dangerous[18].

Glipizide also does not need dose adjustment in severe and moderate renal disease and can be used safely. (The only caution remains the risk of hypoglycemia).
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Short Action Secretagogues: O J\/d\ g

Nateglinide (Starlix 60-120mg with meals )
« CKD stage 5 avoid
 CKD stage 4 reduceto 60 mg TID

Repaglinide (Prandin 0.5 mg to 4 mg before meals )
» CKD stages 4 and 5 without dose reduction.

Diabetes Care2003 Mar; 26(3): 886-891
Oncotarget 2017 Sep 29; 8(44): 78086 —78095
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Metabolites
Nateglinide is also rapidly absorbed from the gastrointestinal tract and metabolized in liver to 9 main metabolites (M1-M9). These metabolites have much weaker hypoglycemic activity than the parent compound. The only metabolite that retains high activity is the metabolite M7. The concentration of this metabolite however is low (< 7%), resulting in a hypoglycemic effect, which is attributed mainly to
In CKD stage 5 we avoid nateglinide, and in stage 4 we adjust the dose (60 mg × 3)[21].

hey bind to an ATP-dependent K+ (KATP) channel on the cell membrane of pancreatic beta cells in a similar manner to sulfonylureas but have a weaker binding affinity and faster dissociation from the SUR1 binding site. This increases the concentration of intracellular potassium, which causes the electric potential over the membrane to become more positive. This depolarization opens voltage-gated Ca2+ channels. The rise in intracellular calcium leads to increased fusion of insulin granula in the cell membrane, and therefore increased secretion of (pro) insulin.
Drugs

Nateglinide tablets should be taken 1 to 30 minutes prior to meals.


Fresh users and matched non-users of meglitinides (both n = 2,793) were analyzed. The use of meglitinides increased the risk of hypoglycemia (HR, 1.94, p<0.001), as did other anti-diabetic agents. Concomitant use of meglitinide and insuilin will incresase the hypoglycemic risk. (HR, 1.69, p=0.018) Moreover, it was not the use of meglitinides, but the presence of hypoglycemia that predicted mortality. The function curve showed an insignificant trend towards increased hypoglycemic risk in patients aged > 62 and ≤ 33 years from the generalized additive model.
This study suggests that the use of short-acting meglitinides could be associated with increased risk of hypoglycemia in diabetic patients with advanced CKD, especially in patients aged > 62 and ≤ 33 years. Meglitinide combined with insulin will increase hypoglycemia in patients with advanced CKD.
Keywords: meglitinide, diabetes mellitus, hypoglycemia, chronic kidney disease, mortality




* Main risk hypoglycemia

* Increased odds of HCC development by up to 3 folds amongst

patients with T2DM treated with sulfonylureas

* EXxpert opinions advise that insulin secretagogues be avoided or

used with extreme caution in patients with CLD/ESLD

Singh S, et al Am JGastroenterol. 2013 Jun;108(6):881 -91
Lee JY et al..Sci Rep.2019;9:853
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The second- and third-generation sulfonylureas, including glipizide, glyburide, gliclazide, and glimepiride, and the meglitinides, repaglinide, and nateglinide, are insulin secretagogues that stimulate insulin secretion from pancreatic β-cells. While these medications are highly effective antihyperglycemic agents capable of lowering A1c by 1%-2%[217], they also carry a high risk of hypoglycemia[218]. Patients with hepatic impairment are particularly susceptible due to reduced drug inactivation and elevated free drug concentration because both sulfonylureas and meglitinides are extensively metabolized by the liver and are tightly bound to serum proteins. The risk of hypoglycemia is further exacerbated in patients with cirrhosis as a result of impaired hepatic gluconeogenesis, reduced hepatic insulin clearance, and peripheral hyperinsulinism[219]. Alcohol consumption can predispose patients to hypoglycemia in a similar fashion by impairing gluconeogenesis and glycogenolysis[220]. Conversely, these medications may be rendered ineffective in chronic ALD or hemochromatosis due to β-cell dysfunction and apoptosis[64,65]. Most notably, several case-control studies have meta-analyses revealed an increased odds of HCC development by up to 3 folds amongst patients with T2DM treated with sulfonylureas[131,221-223], possibly as a result of hyperinsulinemia. Expert opinions advise that insulin secretagogues be avoided or used with extreme caution in patients with CLD/ESLD[224]




»

Second and Third Generation Sulfonylurea vs. Metformin Monotherapy
in Patients with Type 2 Diabetes

B: Cardiovascular mortality

ADOPT 20062°-28 8/1447 4/1455 2.01 (0.61—6.66) —
Campbell et al., 1994%" 0/24 0/24 Not estimable i
DeFronzo et al., 1995%° 0/209 1/210 0.33 (0.01-8.17) ¥
Derosa et al., 2004 0/81 0/83 Not estimable . .
Hermann et al., 1991b3™-34 1/34 0/38 3.34 (0.14-79.42) i ' N? increased risk
Lawrence et al., 2004 0/22 1/21 0.32 (0.01-7.42) a : Yslzh Sulfonylurea
Tosi et al., 2003% 0/22 0/22 Not estimable |
Yamanouchi et al., 2005* 0/37 0/39 Not estimable
Overall 9/1876 6/1892 1.47 (0.54-4.01) 4.»
Heterogeneity: 2 = 0% ! : !
0.01 0.1 1 10 100
C: Nonfatal macrovascular outcomes
ADOPT 2006%%2¢ 41/1447 58/1455 0.71 (0.48-1.05) I
Hermann et al., 1991b3™3 9/34 18/38 0.56 (0.29-1.07) —h Favors
Tosi et al., 2003 0/22 0/22 Not estimable Sulfonylurea
Yamanouchi et al., 2005* 0/37 0/39 Not estimable . use
Overalll 50/1540 76/1554 0.67 (0.48-0.93) Q
Heterogeneity: 7 = 0% I | I
0.01 0.1 1 10 100

Relative risk (95% CI)

All-cause Mortality: RR 0.98, 95% Cl 0.61 to 1.58
Cardiovascular Mortality :RR 1.47 95% Cl 0.54 to 4.01

2 5 CMAJ Open. 2014 Jul-Sep; 2(3): E162-E175
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We included 14 trials (4560 participants). All trials were judged to be at high risk of bias. Data on patient-important outcomes were sparse. Compared with metformin, sulfonylurea did not significantly affect all-cause mortality (relative risk [RR] 0.98, 95% confidence interval [CI] 0.61 to 1.58) or cardiovascular mortality (RR 1.47, 95% CI 0.54 to 4.01). Sulfonylurea significantly decreased the risk of nonfatal macrovascular outcomes (RR 0.67, 95% CI 0.48 to 0.93). However, the definition of this outcome varied among trials, and trial sequential analysis showed that more trials are needed before reliable conclusions can be drawn. No differences between sulfonylurea and metformin were found for change in fasting blood glucose level or glycosylated hemoglobin concentration in the random-effects model. Sulfonylurea resulted in greater weight gain compared with metformin, a finding confirmed in the trial sequential analysis. Significantly more patients in the sulfonylurea arm than in the metformin arm had mild hypoglycemia (RR 2.95, 95% CI 2.13 to 4.07) and severe hypoglycemia (RR 5.64, 95% CI 1.22 to 26.00).
Interpretation
Some evidence suggests that, compared with metformin, second- and third-generation sulfonylureas may not affect all-cause or cardiovascular mortality but may decrease the risk of nonfatal macrovascular outcomes among patients with type 2 diabetes. They may also increase the risk of hypoglycemia. In general, the available data were too few and inconsistent to provide firm evidence concerning patient-important outcomes in relation to the benefits and harms of sulfonylurea versus metformin monotherapy.




[A| Time to 3P-MACE end point
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Presentation Notes
Time to Occurrence of End Points Based on Cox Regression Analyses in Patients Treated With at Least 1 Dose of the Study DrugA, Composite end point of cardiovascular death, first nonfatal myocardial infarction, or first nonfatal stroke (3-point major cardiovascular event [3P-MACE] outcome). Median (quartile [Q] 1, Q3) follow-up was 6.2 (5.8, 6.6) years in the linagliptin group and 6.2 (5.6, 6.5) years in the glimepiride group. The 95.47% CI for the primary end point was adjusted for multiplicity due to 2 interim analyses and change of the primary end point. B, Median (Q1, Q3) follow-up was 6.3 (5.9, 6.6) years in the linagliptin group and 6.3 (5.9, 6.6) years in the glimepiride group. C, Median (Q1, Q3) follow-up was 6.3 (5.9, 6.6) years in the linagliptin group and 6.3 (5.9, 6.6) years in the glimepiride group. D, Median (Q1, Q3) follow-up was 6.3 (5.9, 6.6) years in the linagliptin group and 6.3 (5.9, 6.6) years in the glimepiride group. 3P-MACE indicates 3-point major adverse cardiovascular event.




» Can use both metformin and sulfonylureas(glimepiride) if start

basal insulin
» Use glimepiride if possible, given has more post meal benefit
 Start low dose if eGFR <60 i.e. 1mg glimepiride
* If eGFR < 30 use glipizide short acting 2.5mg daily to bid
* Weight gain and no CV benefit but also no harm

» Cost effective but may increase risk for hypo
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Cardiometabolic teleECHO™™ Clinic
Patient Recommendation Form

Presentation Date: May 4", 2022 Presenter name: Tom Chin, MD

Presenter Facility: Healthpoint Community Health Clinic

Case Report Recap: 57 year old male, Mexican heritage, type 2 diabetes (BMI 24) diagnosed age 50 — A1C
range 10-12% without microvascular complications. Also with controlled HTN and HLD and Hx of previous
smoker. He works as a roofer and uninsured. Diabetes medications include liraglutide (0.6 with back pain from
higher dose), metformin 1g bid, empagliflozin 10mg and detemir 16 units.

Case Recommendations:

1. Inanon-judgement way continue to assess if able to take all medications or any barriers

2. Appears sig improvement from CGM use. Share with patient options for acquiring freestyle CGM at $30
per sensor. If needed, consider cyclical use of CGM sensor 2 weeks on and 2 weeks off.

3. Maximize insulin sparing medications: increase Empagliflozin to 25mg daily and retrial of liraglutide at
1.2 or do it by 5 additional “clicks” from 0.6 for “micro-dosing” to enhance the patient’s confidence and
slower increase.

4. Reduce detemir by 2 units and simple instruction of if 2 or more am sugars < 100 or any less than
70mg/dl reduce by 2 more insulin as able with goal off insulin. However, if sugars higher once on max
dose of tolerate liraglutide increase by 2 units detemir every 4-5 days for am sugars >140mg/dI

5. Consider Atorvastatin for moderate intensity statin to replace pravastatin as low intensity statin

Nicole Ehrhardt, MD
Hicotle Etnthards

Physician Signature Nicole Ehrhardt
Represent case July 2022

PLEASE NOTE that Project ECHO® case consultations do not create or otherwise establish a provider-patient relationship between any UW or
ECHO clinician and any patient whose case is being presented in a Project ECHO® setting
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