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https://diabetesjournals.org/care/issue/45/Supplement_1
https://pro.aace.com/pdfs/diabetes/AACE_2019_Diabetes_Algorithm_03.2021.pdf
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation-topics
https://www.choosingwisely.org/clinician-lists/#keyword=diabetes

For each medication class determine:

Effect on Aic

How to explain how it works to a patient
Risk of hypoglycemia

Common adverse effects

Good POEMs/DOEs

Bad POEMs/DOEs

Pearls



@ METFORMIN @iGuANIDE)

Mechanism: sensitizes AiC |:1-2.5%
this means that 15u of insulin may have the same effect as
20u of insulin in someone who is not taking it

Hypoglycemia: none Weight: loss

people who do not have DM take 750mg bid for

other conditions

Good: Bad:

decreases a” cause mortality GI Side effeCtS |f not titrated
decreases cardiovascular mortality BID dosing

cheap - NHIMA

pill form

has extended-release form

Other:

CKD does not increase lactic acidosis

avoid Gl side effects by titrating (i.e. ;oomg x3 days then soomg bid x3 days then 1g bid)
if it is not tolerated switch to ER version, 5oomg x4 (can all be taken at the same time)



W2

(© SULFONYLUREAS @i-oe 4 ,@ﬁ

Mechanism: secretagogue A1C |:1to3%
squeezes insulin out of the pancreas

Hypoglycemia: high risk Weight: gain

decrease in sugar and response is unpredictable

Good: Bad:

decreases sugar hypoglycemia

cheap - NHIMA Increases cardiovascular mortality
pill form Not a smart medication

Other:

at ;0% the max dose you will get 9o% the efficacy

It is said that efficacy wanes a?ter 3 years of use

both ADA and AACE discourage use due to the predictably unpredictable hypoglycemic effects
Glimepiride is the safest of its class



@ SGLT2 INHIBITOR(---FLOZIN)

Mechanism: excretes sugar through kidney AaC |:0.5-1.0%
If the sugar raises to high these channels will remain in
place excreting sugar until the threshold is met

Hypoglycemia: none Weight: loss
Only works when sugars are high

Good: Bad:

CV and CHF mortality benefit Expensive

Rena| protective Can increase risk of UTI and yeast infections
Pill form Can decrease blood pressure

Can decrease blood pressure

Other:
Has caused normoglycemic DKA
Can be used in Typea DM but is off label use



(© DPP4 INHIBITOR(-cLpTNy

Mechanism: InCretln effect A1C |:0.5-1.0%
When there is food in the gut it causes INtestinal

seCRETion of INsulin, also decreases glucose production

by the liver and slows gastric emptying

Hypoglycemia: none Weight: neutral

Only works when there is food in the gut

Good: Bad:
Pill form :
E
Once daily *PeENSIVE

Can be used with renal failure Caution with pancreatitis

Other:
Never use with a GLP1 since they do the same thing. DPP4 is the enzyme that breaks down GLP1 so this
medication indirectly leads to higher GLP1 levels



@ GLPa¢---TiDE)

Mechanism: InCretln effect A1C |:0.5-1.5%
when there is food in the gut it causes INtestinal

seCRETion of INsulin, also decreases glucose production

by the liver and slows gastric emptying

Hypoglycemia: none Weight: loss

Is used in people without DM for weight loss

Good: Bad:

CV mortality benefit Expensive

Can be used in renal failure, might be protective Daily or weekly injection (there is an oral form)
Can be once weekly Gl side effects (needs to be titrated)

Oral form is available (CVA benefit)

Other:
Never use with a DPP4 since they do the same thing.
Can be used in place of DPP4 if you do not have the desired effect



@ Pioglitazone (TZDs)

Ai1C |:0.5t01.5%
Mechanism: sensitizes

Weight: gain
Hypoglycemia: none
Good:
Cheap
NHIMA Bad:
pill Contraindicated in CHF
Other:

Not a substitute for metformin



@ COMBOS

= Many medications come combined which can increase compliance and
decrease cost

= Metformin + DPPy4
= Also in extended release form

= Metformin + SGLT2

= Also in extended release form
= DPP4 + SGLT2

= GLP1 + Basal insulin



SUMMARY

Metformin

Sulfonylurea

GLPa

DPP4

SGLT2

Sensitizes

Secretagogue

Renal excretion

Sensitizes

No

YES!!

No

No

No

Loss

Gain

Loss

Neutral

Loss

All cause mortality
NHIMA

Cost
NHIMA

CV/renal mortality

Safe, renal failure
NHIMA

CV/CHF
Renal benefit
NHIMA?

Cost
NHIMA

Reputation

hypoglycemia

Injectable

Cost

UTl/yeast

Contraindicated
in CCF




PROFILES OF ANTIHYPERGLYCEMIC MEDICATIONS
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https://pro.aace.com/pdfs/diabetes/AACE_2019_Diabetes_Algorithm_03.2021.pdf
https://pro.aace.com/pdfs/diabetes/AACE_2019_Diabetes_Algorithm_03.2021.pdf

ADA Summary

SGLT2 inhibitors

GLP-1 RAs

DPP-4 inhibitors

Thiazolidinediones

Sulfonylureas

(2nd generation)

Human
insulin

Analogs

Renal effects

ertuglifiozin

lower for SGLT2 inhibitors
at lower eGFR

Hypoglycemia Oral/SQ Additional considerations
HF Prog| of DKD o/
No Neutral Potential Neutral Low Oral Neutral = Contraindicated with eGFR = Gastrointestinal side effects common
(potential for benefit <30 mUmin/1.73 m” (diarrhea, nausea)
modest loss) = Potential for B12 deficiency
i 5 . . " = See labels for renal dose * Should be discontinued before any
Intermediate No Loss Beneﬁl.' ) Benem: - High Oral Benem. . ions of indi surgery to avoid potential
empaglifiozint, empaglifiozin®, canaglifiozin$, 1 risk for DKA
canaglifiozint canaglifiozin, empaglifiozin, 2gone : .
dapaglifiozin?, dapaglifiozin® Glucose-lowering effect is = DKArisk (all agents, rare in T20)

Risk of bone fractures (canagliflozin)
Genitourinary infections

Risk of volume depletion,
hypotension

TLDL cholesterol

Risk of Fournier's gangrene

Benefit: dulaglutidet,
liraglutide?,
semaglutide (SQ)t

Neutral: exenatide
once weekly,
lixisenatide

Neutral

SQ; oral
(semaglutide)

Benefit on renal end

points in CVOTs,

driven by albuminuria
outcomes: liraglutide,

semaglutide (SQ),
dulaglutide

See labels for renal dose
considerations of individual
agents

No dose adjustment for
dulaglutide, liraglutide,
semaglutide

Caution when initiating or
increasing dose due to
potential risk of nausea,
vomiting, diarrhea, or
dehydration. Monitor renal
function in patients
reporting severe adverse Gl
reactions when initiating or
increasing dose of therapy.

FDA Black Box: Risk of thyroid C-cell
tumors in rodents; human relevance
not determined (liraglutide,
dulaglutide, exenatide

extended release, semaglutide)

Gl side effects common

(nausea, vomiting, diarrhea)

Injection site reactions

Pancreatitis has been reported in clinical
trials but causality has not been
established. Discontinue if pancreatitis
is suspected.

Intermediate

Neutral

Potential risk:
saxagliptin

Renal dose adjustment
required (sitagliptin,
saxagliptin, alogliptin);
can be used in renal
impairment

No dose adjustment
required for linagliptin

Pancreatitis has been reported in clinical
trials but causality has not been
: Discontings If
is suspected.
Joint pain

Potential benefit:
pioglitazone

Increased risk

Neutral

No dose adjustment
required

Generally not
recommended in renal
impairment due to
potential for

fluid retention

FDA Black Box: Congestive heart
failure (pioglitazone, rosiglitazone)
Fluid retention (edema; heart
failure)

Benefit in NASH

Risk of bone fractures

Bladder cancer (pioglitazone)

TLDL cholesterol (rosiglitazone)

Glyburide: generally not
recommended in chronic
kidney disease

FDA Special Warning on increased
risk of cardiovascular mortality
based on studies of an older

Glipizide and glimepiri
initiate conservatively to
avoid hy I

Neutral

Neutral

Low (SQ)

$Q;
inhaled

High

sQ

Neutral

Lower insulin doses
required with a

decrease in eGFR; titrate
per clinical response

Injection site reactions

Higher risk of hypoglycemia with
human insulin (NPH or premixed
formulations) vs. analogs


https://diabetesjournals.org/care/article/45/Supplement_1/S125/138908/9-Pharmacologic-Approaches-to-Glycemic-Treatment
https://diabetesjournals.org/view-large/figure/4400283/dc22S009t1.tif

ADA Algorithm

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”

ASCVD/INDICATORS OF HIGH RISK, HF, CKDt

{ NONE )

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

)\ N

+ASCVD/INDICATORS
OF HIGH RISK*

CKD without
albuminuria
(e.g., eGFR <60
mbL/min/1.73 m?)

CKD and
albuminuria
(e.g., 2200 mg/g
creatinine)

SGLT2i
with proven
benefit in this
population’

PREFERABLY

SGLT2i with primary evidence
of reducing CKD progression

SGLT2i with evidence of
reducing CKD progression in
= For patients on a

GLP-1 RA, consider

incorporating SGLT2i

with proven CVD
benefit and vice versa’

= TZD?

GLP-1 RA with proven CVD
benefit' if SGLT2i not tolerated
or contraindicated

For patients with CKD (e.g., eGFR
<60 mL/min/1.73 m?) without
albuminuria, recommend the

following to decrease cardiovascular
risk

GLP-1 SGLT2i
RA with with
proven proven
CVD CVD
benefit! benefit’

lTJ

If A1C above target, for patients on
SGLT2i, consider incorporating a
GLP-1 RA and vice versa

¥

v

—>

If A1C remains above target, consider treatment intensification based on comorbidities,
patient-centered treatment factors, and management needs

-

PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES

TO AVOID
THERAPEUTIC
INERTIA

REASSESS AND
MODIFY TREATMENT
REGULARLY
(3-8 MONTHS)

Incorporate agents that provide adequate EFFICACY to achieve and maintain glycemic goals
Higher glycemic efficacy therapy: GLP-1 RA; insulin; combination approaches (Table 9.2)
*  Consider additional comorbidities, patient-centered treatment factors, and management needs in choice

of therapy, as below:
MINIMIZE HYPOGLYCEMIA MINIMIZE WEIGHT GAIN/
PROMOTE WEIGHT LOSS
No/low inherent risk of hypoglycemia: PREFERABLY
DEP-4L LR Sl TeD GLP-1 RA with good efficacy for weight loss
For SU or basal insulin, consider agents with OR
lower risk of hypoglycemia®*
¢ SGLT2i
IF A1C ABOVE TARGET ] \b
[ IF A1C ABOVE TARGET

!

CONSIDER COST AND ACCESS

Available in generic form at lower cost:
= Certain insulins: consider insulin
available at the lowest acquisition cost
= SU
= TZD

v

¥

IF A1C ABOVE TARGET

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

For patients on a GLP-1 RA, consider
incorporating SGLT2i and vice versa

= If GLP-1 RA not tolerated or indicated,

¥

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

consider DPP-4i (weight neutral)

¥

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

. Proven benefit refers to label indication (see Table 9.2)
. Low dose may be better tolerated though

less well studied for CVD effects

. Choose later generation SU to lower risk of hypoglycemia
. Risk of hypoglycemia: degludec / glargine U-300

< glargine U-100 / detemir < NPH insulin

. Consider country- and region-specific cost of drugs

AFor adults with overweight or obesity, lifestyle modification to achieve and maintain 25% weight loss
and 2150 min/week of moderate- to vigorous-intensity physical activity is recommended
(See Section 5: Facilitating Behavior Change and Well-being to Improve Health Outcomes).
tActioned whenever these become new clinical considerations regardless
of back d gl lowering I s,
$Most patients enrolled in the relevant trials were on metformin at baseline as glucose-lowering therapy.
*Refer to Section 10: Cardiovascular Disease and Risk Management.
**Refer to Section 11: Chronic Kidney Disease and Risk Management and specific medication
label for eGFR criteria.
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AACE Algorithm

The AACE makes specialty based recommendations.
An Axc of 6.5% is not a typical goal for the average
person with DM and waiting 3 months prior to
addressing high sugars is not recommended

GLYCEMIC CONTROL ALGORITHM
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https://pro.aace.com/pdfs/diabetes/AACE_2019_Diabetes_Algorithm_03.2021.pdf

» 1. 56yo F with DM, HTN, HLD has been on metformin 250omg and daonil 2o0mg for 3
years and Aacis 8.0.

* 2. 43yo M with DM on metformin 1g bid, NPH 20AM, 30PM and fastings are
controlled but postprandials are still 0.5-2.0 points high.

= 3. 32y0 M recently diagnosed with DM with an Aic of g.0.

= 4. 68yo F recently hospitalized with a stroke and new diagnosis of DM with an Ai1c of
9.7

= 5. 26y0 F with a 4 year history of DM controlled on metformin and daonil with an Aic
of 6.8 who cannot lose weight despite being at goal with diet and exercise.



POSSIBLE TREATMENT OPTIONS

= 1. Decrease metformin to 1g bid, stop daonil and start an SGLT2-DPP4 combo
= 2. Add GLP1 to basal insulin in combo injection or add an SGLT2 or DPP4

= 3. Start metformin + DPP4 or SGLT2

= 4. Start metformin-DPP4 combo and GLP1

= 5. Stop daonil and add a GLP1 or SGLT2



