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History of diabetes medications

Discovery of insulin

ot Biguanides (metformin) Metformin marketed in US GLP-1(2::1(I)l:i|qut|de)
. 1959 1994
| | i First AGl(acarbose) GLP-1(liraglutide) |
. 2010
Discovery of GIP Discovery of GLP-1 1995 _ _ |
| | 1973 1985 | : First GLP-1(exenatide) |
| 2005 |
I I : | I | I
. I I I L1 | | I |
I | [ | I I | 1 ' | '
1915 1940 1955 1970 1980 1990 | 2000 I 2010 2015

I
I
| = DPP-4 inhibitors

I sSitagliptin -2006

. ; =Saxagliptin -2009
Sulfonylureas(glimepride) Second-generation:sy  TZDtrogltazone) | Linagliptin - 2011

1996
1942 1984 I sAlogliptin -2013  SGLT-2 inhibitor(canagliflozin)
| 2013
Meglitinide(repaglinide)
1997

John R. White, Jr. Diabetes Spectr 2014;27:82-86
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Hyperglycemia in T2DM
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. Inzucchi SE, Sherwin RS in: Cecil Medicine 2011



Anti-hyperglycemic drug
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Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide—1
(GLP-1) agonists

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Biguanides(metformin)

= Mechanism of action
- J hepatic glucose production

= Efficacy

-4 HbA1c 1~2% (lowers fasting glucose)

-rare hypoglycemia

-Weight natural or loss (2~3kg)
-J CVD event(UKPDS)

= Advers effect

-Gl side effect : N/V, diarrhea, abdominal pain
-Vitamin V12 deficiency : anemia, peripheral neuropathy

-Lactic acidosis(rare)

= Contraindicated

- eGFR<30ml/min (Cr 21.4mg/dl women, >1.5mg/dl men)
-Discontinue with IV contrast studies
: Hold day of procedure, restart 48hours later

= Cost:Low

Standards of Medical care in diabetes,2017
Oral and Injectable (Non-insulin) Pharmacological Agents for Type 2 Diabetes,2016



Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide—-1
(GLP-1) agonists

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Sulfonylureas

= Mechanism of action

- M Insulin secretion

= 2nd generation : Glyburide(Diabeta), Glipizid(Glucotrol), Glimepiride(Amaryl)

= Efficacy

-d HbAlc 1~2% (lowers fasting and postprandial glucose)

-J Microvascular risk(UKPDS)
= Advers effect

-Common: hypoglycemia, weight gain
-Less common : rash,headache, N/V, photosensitivity

= Contraindicated

- Patient with hypoglycemia unawareness(e.g.eldery)

- Poor renal function
= Cost: Low

Oral and Injectable (Non-insulin) Pharmacological Agents for Type 2 Diabetes,2016



Biguanides Meglitinides

Sulfonylureas ] .
= Mechanism of action

Meglitinide - M Insulin secretion :2f 2 7} W= 10 2+ & A| 7HO| BT},
derivatives

Alpha-glucosidase | Repaglinide(Novonom) and Nateglinide(Fastic)

inhibitors = Efficacy

Thiazolidinediones -J HbAlc repaglinide 1% , nateglinide 0.5%

(TZDs) -J postprandial glucose (short acting: peak30~60min,short half-life 60~90min)
-Dosing flexibility

Dipeptidyl = Advers effect

peptidase IV -Hypoglycemia and weight gain( less than SUs )

(DPP-4) Inhibitors -Increase serum uric acid

Glucagonlike -Frequent dosing schedule

peptide-1 = Contraindicated

(GLP-1) agonists : Patient with hypoglycemia unwareness

Selective sodium- : Poor renal function(nateglinide), moderate to severe liver disease

glucose transporter- | = Cost : Moderate
2 (SGLT-2) inhibitors

Oral and Injectable (Non-insulin) Pharmacological Agents for Type 2 Diabetes,2016



Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide—1
(GLP-1) agonists

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Alpha-glucosidase inhibitors

= Mechanism of action

- Slows intestinal carbohydrate digestion/absorption

= Acarbose, Boglibos(Basen), Miglitol(Glyset)

= Efficacy

-4 HbA1c 0.5~1%, rare hypoglycemia
-J Postprandial glucose

= Advers effect

-Common: gas, bloating, abdominal pain
-Freguent dosing schedule

* Precautions
- Short-bowel syndrom, increase liver transaminases(acabose)

= Cost : Low to moderate

Oral and Injectable (Non-insulin) Pharmacological Agents for Type 2 Diabetes,2016



Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide—1
(GLP-1) agonists

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Thiazolidinediones (TZDs)

= Mechanism of action

- M Insulin sensitivity of muscle, fat, and liver tissues

= Pioglitazone (Actos),Rosiglitazone(Avandia), Lobeglitazone(Dubia)
: Increased risk of Ml (rosiglitazone)

= Efficacy

-J HbAlc 1~1.5%, rare hypoglycemia
-Durable effect (low fasting and postprandial glucose)
-J Triglycerides, potential decrease in Ml (pioglitazone)

= Advers effect

-Weight gain (2~3kg)

-Edema/heart failure/Bone fractures
-MLDL-C (rosiglitazone) ,bladder ca (pioglitazone)

= Cost: LOW

Oral and Injectable (Non-insulin) Pharmacological Agents for Type 2 Diabetes,2016



Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Glucagonlike
peptide—1
(GLP-1) agonists

DPP-4 Inhibitors: Physiologic Action
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Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Glucagonlike
peptide—1
(GLP-1) agonists

DPP-4 Inhibitors

= Mechanism of action

- I Insulin secretion,{ glucagon secretion

= Sitagliptin(Januvia), Saxagliptin(Onglyza), Liragliptin(Trazenta), Alogiptin(Nesina)
Vildagliptin(Galvus), Zemigliptin(Zemiglo)

= Efficacy

-4 HbA1c 0.5~0.8% (lowers postprandial glucose)

-rare hypoglycemia, Well tolerated

= Advers effect

-Angioedema/urticaria/immune-mediated dermatological effect
-? Acute pancreatitis

- I Heart failure hospitalization (saxagliptin, ? Alogliptin)

= Cost : High

Standards of Medical care in diabetes,2017



Pleuanides Efficacy of DPP4 inhibitors

Sulfonylureas

T as add-on to Metformin

derivatives

Alpha-glucosidase

inhibitors Cle studygroup ~ Contrg .
Tlafsoe A Sitagliptin il 26 wk A.0% MET+5ita 100mg ~ MET+Placebo  -0.65% (28]
(TZDs) m 18wk 1.7% MET+Sita100mg  MET+Placebs  -0.51% [H]
Vildagliptin Bk 26 wk 8.4% MET+Vilda30mg  MET+Placebo  -0.T% [30]
Dipeptidyl MET + Vilda 100 mg 1. 1%
peptidase IV i 2k wk 8.5% MET+Vilda 100mg ~ MET+Placebs  -0.8%% 131
(DPP-4) Inhibitors Sasagliptin T3 2wk 8.0% MET+50a25mg  MET+Placebo  -0.73% 13
: . MET + Saxa S mg .83%
Selective sodium- MET + Sara 1mg 4T
glucose tra.nspo.rter— Linaglipfin 0 2wk 8.1% MET+Linaimg  MET+Placebo  -0.64% (4]
2 (SGLT-2) inhibitors Mogiptn 52 2wk 1% METoMof25mg  MET+Placbo  05% [
G|ucagon|ike HET*MDEEI’I'IIJ .5%

peptide—1
(GLP-1) agonists

John Gerich, Diabetes Research and Clinical Practice 90 (2010) 131-140



Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Glucagonlike
peptide—1
(GLP-1) agonists
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Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide-1
(GLP-1) agonists

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

GLP-1 agonists

TNeuroprotection
|Appetite

Heart

tCardioprotection
tCardiac output

TInsulin biosynthesis
1B cell proliferation

Gl tract B cell apoptosis

TInsulin secretion

|Glucose production |Glucagon secretion

Drucker DJ. Cell Metab. 2006:3:153-165.



Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide-1
(GLP-1) agonists

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

GLP-1 agonists

= Mechanism of action

- I Insulin secretion, {, glucagon secretion, slows gastric emptying, 1 satiety

= Exenatide,Liraglutide,Albiglutide,Lixisenatide,Dulaglutide

= Efficacy

-4 HbAlc 1~1.5%, Rare hypoglycemia

-4 Weight (1~3kg)

-J Postprandial glucose

-J Some cardiovascular risk factor, lower CVD event and mortality(Liraglutide, LEADER)

= Advers effect

- Gl side effect : N/V, diarrhea

- MHeart rate

-?Acute pancreatitis

-C-cell hyperplasia/medullary thyroid tumors in animals
-Injectable, Training reguirements

= Cost : High

Standards of Medical care in diabetes,2017



Short-Acting GLP-1 vs. Long-Acting GLP-1

Short-acting GLP-1 RAs Long-acting GLP-1 RAs
(exenatide BID, (liraglutide, exenatide QW,
lixisenatide®) albiglutide, dulaglutide)




Biguanides

Sulfonylureas

Meglitinide
derivatives

GLP-1 RA Pharmacokinetic Profile

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide-1
(GLP-1) agonists

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Dosing Half-life Tmax Renal dosing Side effect Cost

Short - acting (4-6hrs) : postprandial glucose |HbA1c 0.8~1.5%
I%xeunatide 5ugBID 2.4Hours 2.1hours Not recommend Weight loss 90720
(Byetta) 10 pg BID If CrCl <30ml/min Gl upset
(I[ixise;‘latide 10 ug QD 3hours 1.0-3.5hours  Not recommend Weight loss 39501 %

Xxumia

Y 20 ug QD If CrCl <30ml/min nausea
Intermediate - acting (24hrs) : fasting and postprandial glucose |, HbA1c 0.8~1.8%
Ivi_rtaglutide 0.6 mg QD 13 hours 8-12 hours No dose adjustment Weight loss 80000
(Victoza) 1.2mg/ 1.8 mg Caution :renal impairment  nausea

Qb
Long — acting (7day)
Dulaglutide 0.75 mg QW 5 days 3-5 days No dose adjustment Weight loss 23560
(Trulicity) 1.5 mg QW nausea
elbiglutide 30 mg QW ~ 5 days 3-5 days Not recommend Weight loss 21168H
e 50 mg QW If eGFR <15ml/min nausea
Exenatide 2 mg QW 7-14 days 6-7 weeks Not recommend Weight loss
(Bydureon) .
If CrCl <30ml/min nausea

BID=twice daily, OD=once daily, OW=0once weekly, Tmax=time to reach maximum concentration
Phamacologic treatment of type2diabetes:injectable medications.phamacother 2015;49:700-714



Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide-1
(GLP-1) agonists

Injection Site Reactions

Adverse Albiglutide [30] Dulaglutide [35] Liraglutide Exenatide  Exenatide BID [17]

reactions [22] QW [26]

N Albiglutide Placebo  Dulaglutide Dulaglutide Placebo Liraglutide Exenatide Exenatide Placebo
N=023,% N=468,% 0.75mg  15mg N=568,% N=497,% N=248,% N=963,% N=483,%

N=834,%  N=836,%

Diarrhea 13 10.5 89 126 6.7 171 109 13 6

Nausea 111 96 124 211 53 284 113 44 18

Vomiting 4.2 26 6.0 127 23 109 NA 13 4

Injection-  10.5 21 0.5 0.5 0 NA 105 NA NA

site reaction

ornodules

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

Drugs in Context. 2015;4:212283




Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide-1
(GLP-1) agonists

Selective sodium-
glucose transporter-
2 (SGLT-2) inhibitors

coming GLP-1 RAs + Insulin Mixture

Xultophy

i gt + QS i

0-
Insulin degludec + liraglutide = Xultophy*

Insulin glargine + lixisenatide = Lixilan*

* Xultophy and Lixilan are not approved in Korea.
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Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide—1
(GLP-1) agonists

Selective sodium-
glucose
transporter-2
(SGLT-2) inhibitors

SGLT-2 inhibitors: Physiologic Action

,,1 Proximal Distal  Collecting
7 Slongtune Tubule Tubule  Duct
Glucose
filtration " [\/\/\
Rl i SGLT2 inhibitor
~ reabsorption
Loop Increased

of
Henl glucose
excretion

1. Wright EM. Am J Physiol Renal Physiol 2001;280:F10-18; 2. Lee YJ, et al. Kidney Int Suppl 2007;106:S27-35;

3. Hummel CS, et al. Am J Physiol Cell Physiol 2011;300:C14-21; 4. S Nair, Practical Diabetes Int 2010; 27(7): 311-316



Biguanides

Sulfonylureas

Meglitinide
derivatives

Alpha-glucosidase
inhibitors

Thiazolidinediones
(TZDs)

Dipeptidyl
peptidase IV
(DPP-4) Inhibitors

Glucagonlike
peptide—1
(GLP-1) agonists

Selective sodium-
glucose
transporter-2
(SGLT-2) inhibitors

SGLT-2 inhibitors

Mechanism of action

Blocks glucose reabsorption by the kidney, increasing glucouria
Canagliflozin(lnvocana), Dapagliflozin(Forxiga), Empagliflozin(Jardiance)

Efficacy

-J HbA1c 0.5~1%, rare hypoglycemia (lowers fasting glucose)
-4 Weight (3~4kg), 1 Blood pressure(3~6mmHg SBP)

-4 CVD event and mortality(empagliflozin, EMPA-REG outcom)
= Advers effect

-Genitourinary infection, Polyuria

-Volume depletion/hypotension/dizziness

-MLDL-C, M Creatinine

-DKA, urinary tract infections leading to urosepsis, pyelonephritis
= Contraindicated

-Renal impairment : GFR<60ml/min avoid dapagliflozin

-GFR <45ml/min avoid canagliflozin and empagliflozin

-Bladder cancer (dapagliflozin), stroke(canagliflozin)

= Cost : High

Medicine Board Review Anti Diabetic Medication,2016
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Pharmacologic Approaches to
Glycemic Treatment



Pharmacologic Therapy for typel diabetes

= Metformin

= Uncontrolled DM, overweight/obese patients
-Reduce insulin requirement (6.6unit/day, p<0.001) , weight and total and LDL-C
-Not to improved glycemic control (HbAlc reduction:0.11%, p=0.42)
-Not FDA approved

" |ncreatin-Based Therapy

= GLP-1 receptor and DPP-4 inhibitors :Being studied, Not FDA approved
-protection of B-cell mass and suppression of glucagon release

* Sodium-Glucose Contansporter 2 inhibitors

= The FDA issued a warning : euglycemic diabetic ketoacidosis, Not FDA approved
-dyspnea, nausea, vomiting, and abdominal pain : Stop

The use of metformin in type 1 diabetes: a systematic review ofefficacy. Diabetologia 2010;53:809-820
U.S. Food and Drug Administration:SGLT2 Inhibitors: Drug Safety Communication. Accessed 3 October 2016



Pharmacologic Therapy for type 2 diabetes

= Metformin as first-line therapy: safe, inexpensive, effective
= Risk of cardiovascular events and death {,
= Safely used in patients with eGFR > 30 mL/min/1.73 m2
= Association with vitamin B12 deficiency
Periodic testing of vitamin B12 levels should be considered —
patients with anemia or peripheral neuropathy

\ 4

Aroda VR, Edelstein SL, Goldberg RB, et al.; Diabetes Prevention Program Research Group.
Long-term metformin use and vitamin B12 deficiency in the Diabetes Prevention Program
Outcomes Study. (DPPOS) J Clin Endocrinol Metab 2016;101: 1754-1761




Antihyperglycemic therapy in T2DM (ADA2017)

Start with Monotherapy unless

AN is greater than or equal to 9%, consider Dual Therapy.

AIC is greater than or equal to 10%, blood glucose is greater than or equal to 300 ma/dl,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.2).

Monotherapy Metformin Lifestyle Management

Y

EFFICACY" high

HYPO RISK low risk

WEIGHT neutral/loss
SIDE EFFECTS Glflactic acidosis
COS5TS* low

If A1C target not achieved after approximataely 2 months of monotherapy, proceed to 2-drug combination (order not
maant to denote any specific preference — choice dependent on a variety of patient- & disease-specific factorsy
y

Dual Therapy Metformin + Lifestyle Management

Sulfonylurea Thiazolidinedione DPP-4 inhibitor SGLT2 inhibitor GLP-1receptor agonist LT L
EFFICACY™ high high intermediate intermediate high higheast
HYPO RISK moderate risk lows risk low risk low risk low risk high risk
WEIGHT Qgain gain nautral lass loss gain
SIDE EFFECTS nypoglycemia edarma, HF, fxs rarea GU, dehydration, fxs [=]] hypoglycemia
COSTS* low lowe nigh high high high

I A1C targel not achieved alter approximatealy 3 months of dual therapy, proceed to 3-drug combination (order not
meant to denocte any specific preference — choice dependent on a variety of patient- & disease-specific factors)
v

Triple Therapy Metformin + Lifestyle Management

Sulfenylurea + Thiazelidinedione + DPP-4 inhibitor + SGLT2 inhibitor + GLP-1 receptor agonist + m
TZD sSuU E=10) su suU TZD
ar DPP-4-i or DPP-4-i or TZD or TZD ar TZD ar DPP-4-i
or SGLT2-i or SGLT2-i or SGLT2-i or DPP-4-i or SGLT2-i or SGLT2-i

or  GLP-I-RA or  GLP-I-RA or ar  GLP-1-RA or G or  GLP-I-RA

If A1C target not achieved after approximatealy 3 months of triple therapy and patient (1) on aral combination, move to
basal insulin or GLP-1RA, (2) on GLP-1 RA, add basal insulin, or (3) on optimally titrated basal insulin, add GLP-1 RA or
maaltime insulin. Metformin therapy should ba maintained, while other oral agents may be discontinued on an individual
basis to avoid unnecessarily complex or costly regimens (i.e..adding a fourth antihyperglycemic agent).




Combination Injectable Thera

Initiate Basal Insulin

Usually with metformin +/- other noninsulin agent

Start: 10 U/day or 0.1-0.2 U/kg/day
Adjust: 10-15% or 2-4 units once or twice weekly to reach FBG target

For hypo: Determine & address cause; if no clear reason for hypo,
¥ dose by 4 units or 10-20%

If A1C not controlled, consider
combination injectable therapy

Start: 4 units, 0.1 U/kg, or 10%
basal dose. If A1C <8%, consider
¥ basal by same amount

Adjust: t dose by 1-2 units or
10-15% once or twice weekly
until SMBG target reached

For hypo: Determine and
address cause; if no clear reason
for hypo, ¥ corresponding dose
by 2-4 units or 10-20%

If not tolerated or A1C
target not reached,
change to 2 injection
insulin regimen

If goals not met, consider
changing to alternative
insulin regimen

American Diabetes Association Diabetes Care 2017;40:564-S74

Start: Divide current basal dose
into 2 AM, ¥a PM or ¥ AM, V2 PM

Adjust: » dose by 1-2 units or
10-15% once or twice weekly
until SMBG target reached

For hypo: Determine and
address cause; if no clear reason
for hypo, ¥ corresponding dose
by 2-4 units or 10-20%




Combination Injectable Therapy

= Studies have demonstrated the noninferiority of
= Basal insulin + single injection of rapid-acting insulin at the largest meal
= Basal insulin plus a GLP-1 receptor agonist
= Two daily injections of premixed insulins

= Basal insulin + GLP-1 receptor agonists

= [ess hypoglycemia »

= weight loss rather than weight gain
" may be less tolerable
= have a greater cost




Cardiovascular Outcome

LEADER
CV death, non-fatal MI, or non-fatal stroke
201 20
£ Placebo = Placebo
g 151 '___,-': g 15 P g
E FJ__--"F%E"] aglifiozin E -"'--—l w
£ 10 LesrdT £ 10-
3 ____-"' 3 "".
g ,r“ HR: 0.86 % s e HR: 0.87
= *] __,-"' 95.02% CI(0.74 - 0.99) 2 l ' 95% CI (0.78 - 0.97)
a p=0.04 c p=0.01
CI v T T T Li T T 1 ﬂ L T L] T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 54
Time from randomization (months) Time from randomization (months)
Patients at risk Patients at risk

Empaglifiozin 4687 4580 4455 4328 3851 2an 2359 1534 370 Liragluide 4668 4503 4406 4400 4280 4172 4072 30982 1562 424
Placebo 2333 x5 219 2112 1875 1380 161 ™ 166 Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

Cl: confidence interval; CV: cardiovascular; HR: hazard ratio; MI: myocardial infarction. Zinman B et al. N Engl J Med 2015;373:2117-2128.
Empa-Reg: Zinman B et al. N Engl J Med 2015;373:2117-2128. LEADER: Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24.



Take home message

= Metformin : initial pharmacologic agent for the treatment of type 2 diabetes. A
= Consider periodic measurement of vitamin B12 levels and supplementation
- anemia or peripheral neuropathy : vitamin B12 levels testing. B
= Noninsulin monotherapy at maximum dose not achieve
- second oral agent, a glucagon-like peptide 1 receptor agonist, or basal insulin. A
= Considerations
- efficacy, hypoglycemia, impact on weight, side effects, cost, patient preferences. E
= Consider empagliflozin or liraglutide
- established cardiovascular disease to reduce the risk of mortality. B
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Patient Education

Thorough patient education is essential regarding:

o Disease process

o Other Risk Factors:
* Smoking
« HTN
- CAD

o Self-Care:

Medication

Psychological adjustment

Nutrition

Activity and Exercise

Blood-glucose testing

Self-administration of insulin or oral drugs

o Potential complications
* How to recognize and treat hypoglycemia and hyperglycemia






