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FUNCTION OF INSULIN
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FUNCTION OF INSULIN

Functions of Insulin

l.'..__._!.‘ sulin

Converts sugar to glycogen where it is then stored in the liver and in muscle

x J*Jh {

Insulin

Facilitates metabolism of carbohydrates in muscle




|. General Considerations

A. Type | ("Juvenile Onset” or IDDM)

e IDDM results from autoimmune
destruction of beta cells

e inability to secrete insulin

--> ketone formation --> DKA
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Ketoacidosis - D

(DKA)

Diagnostic criteria for DKA e
CIRCOULATION

— " ‘ 7
i o ‘ HCos KETOHES 5\04'

Mild Moderate Severe INCREASED
Electrlyte

Plasma More than 250 More than 250 More than 250 1k ]
glucose(mg/dl) Tk
E KETOMES

Arterial PH 7.25-7.30 7.00-7.24 Less than 7.00

Serum 15-18 10-14 Less than 10 WATER LOST

bicarbonate(mEq/L) Wr:IT'H LSA:{D.A-E
&MLy A

Urine ketones +ve +ve +ve — FORCED, DEEP
+ve +ve - . Y = BREATHING

Serum ketones +ve
Effective serum Variable Variable Variable
osmolality(mOsm/k

g

Anion gap More than 10 More than 12 More than 12

Alterationin Alert Alert / drowsy Stupor / coma

sensoria
GLYCOSURILA,
POLYLURILA

Normn.‘ Values KETO—ACIDURIA,
e — MINERAL LOSS

BG: 90-|l0 Smrirt— i MNITROGEM LOSS
pH: 7.35-7.%S
HCog3: PACE X




INADEQUATE INSULIN SECRETION

t Fatly acid oxidation 'Gluooneognnasls 'Glymgonolysls ' Peripheral glucose

uptake and
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Y v
ACIDOSIS Osmotic diuresis

Y
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Glucose Level Medium Dose High Dose
(mg/dL) Regimen Regimen
Humalog Sliding | (0-6 UNITS) (0-12 UNITS) (0-18 UNITS)
Scale AC & HS AC & HS AC & HS
Serum FBS < 60 | Dextrose 12.5 GM|Dextrose 12.5 GM | Dextrose 12.5 GM
60-150 0 0 0 ‘
150-200 1 2 3
201-250 2 4 6
251-300 3 6 9
301-350 4 8 12
351-400 A 10 15
= 400 6 12 18




B. Type |l ("Adult Onset” or NIDDM)

e NIDDM results from resistance to

insulin and impaired response of beta
cell to glucose ---> hyperglycemia

o sufficient endogenous insulin is usually

present to prevent ketoacidosis




B. Type || DM (cont.)

Decreased insulin secretion

Inefficient glucose uptake f%l

(skeletal muscle)

insu len rest stance

Increased hepatic glucose -
production
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C. Complications of Diabetes

e polydipsia, polyuria, polyphagia,

nocturia, hypoglycemia, fatigue, and
blurred vision

e DKA -->

ype | Diabetes

e Non-Ketotic coma --> Type |l Diabetes




(2) Chronic
Complications

(@) Microvascular

e diabetic
retinopathy




(2) Chronic Complications

. kidney disease

e glomerulosclerosis NN &

REMAL
COLIC

MIXED PICTURE: ARTERIOLOSCLEROSIS,
PYELOMEPHRITIS AND GLOMERULOSCLEROSIS
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(b) Macrovascular

e cerebrovascular
disease —s 7 shrke

e cardiovascular
disease — 1 mi

e peripheral
vascular disease
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() Neuropathy

e Orthostatic
hypotension

o
e NUMbness _&
and/or pain/“g
1IN extremities

e gastroparesis

e diabetic foot
disease /ulcers




lIl. Criteria for diagnosis of PREDIABETES & DIABLETES

A1C >5.7%, but <6.5%

OR

Fasting plasma glucose >100 mg/dL (fasting is no food for at least 8
hours), but <126 mg/dL

OR

Two-hour plasma glucose >140 mg/dL during an oral glucose tolerance
test, but <200 mg/dL

A1C >6.5%

OR

Fasting plasma glucose >126 mg/dL (fasting is no food for at least 8
hours)

OR

Two-hour plasma glucose >200 mg/dL during an oral glucose tolerance
test

OR

Symptomatic patients with a random plasma glucose >200 mg/dL




V. Treatment of Diabetes

A. Lifestyle Modifications

(2) Nutrition
e timing of meals

e NUtritional content of meals

e body weight




(2) Exercise

e |[NCreases
utilization
of glucose

° imroves

insulin
utilization

e IMmproves
lipid profile




Sample Caloric Requirement (BEE) Calculation for Stressed Patients

Female: 655 + (9.6 x wt. in kg) + (1.85 x ht. in cm) — (4.7 x age)

Male: 66 + (13.7 x wt. in kg) + (5.00 x ht. in cm) — (6.8 x age)

Sample Calculation (based on patient-specific parameters: ht, wt, age, and
disease state)

S.Y. is a 64 year-old female patient with major sepsis. Calculate her caloric
requirement based on her pathologic condition. Her height is 5’4” and body

weight is 140 pounds.

Conversion Factors:

e body weight from pounds to kg. : 140 Ibs /2.2 = 63.64 kg
e height from inches to cm. : 54" = 64 inches x 2.54 = 162.56 cm

BEE =655 + (9.6 x 63.64) + (1.85 x 162.56) — (4.7 x 64)

(655 + 610.94 + 300.74) — (300.8)

1265.88 kcal / day
Multiply the BEE value by the appropriate “disease stress factor”, which provides
additional calories to account for the degree of physiologic stress (based on
increased metabolic requirement during pathologic condition — i.e., major sepsis).

BEE for major sepsis = 1.5 x 1265.88

Answer > 1898.82 kcal / day




[Il. Pharmacologic Management of IDDM

A. Insulin Products
(1) Rapid-Acting Insulin
(a) Humalog (Lispro)

e ONnset: 10 - 15 MIn

e peak: 45 min -1 hr

e duration: 2 - 4 hrs

Insulin Lispro




(1) Short-Acting Insulin

Reqular Insulin (Humulin R)

e Onset: 30 - 60 Min --> peak: 2 - 4 hrs

e duration: 5 -7 hrs
(2) Intermediate-Acting Insulin

NPH (lsophane)
e Onset:1-2 hrs --> peak: 6 - 14 hrs

e duration: 24+ hrs




Insulin Comparison Chart

Insulin Name

When does it
start working?

When will the
effect be the

How long will it
lower blood

MNotes for Use

Cost estimate

(onset) greatest? (peak) | glucose?
(duration)
Rapid Acting
Lispro (Humalog™) <15 minutes 0.5-3 hours* 3-5 hours If mixing with NPH, rapid acting 896 (10 ml vial)
ACE RS insulin should be drawn into syringe 5183 (5x3 ml pen cartridges)
Aspart (Novolog™) <15 minutes 0.5-3 hours® 3-5 hours first. Mixture should be given £102 (10 ml vial)
immediately to avoid effects on peak | 5205 (523 ml pen cartridees)
Glulisine (Apidra™) <15 minutes 0.5-3 hour* 3-5 hours action. 596 (10 m] vial)
5184 (523 ml pen cartndges
Short Acting
Regular (Novolin R™ or | 0.5-1 hour 2-4 hours #-% hours May be mixed with NPH in same %53 (10 ml vial Humulin or Novolin)
Hurmulin R™) . syringe. Mixing order should be 1ht: 5121 (5x3 ml Novolin pen cartridges)
AC € HS clear regular drawn up first, then the 589 (5x3 ml Innolet cartridges)
cloudy NPH (ie “clear to cloudy™).
Intermediate Acting
NPH (Novolin N™ or 2-4 hours 4-10 hours 10-18 hours Available as pen or in vial to be used | 552 (10 ml vial Humulin or Novolin)
Humulin N™ with syringe. 5121 (5x3 ml pen cartridges) 591 (5x3 ml
) & l 2' H Innolet cartrideges)
Long Acting
Glargine (Lantus™) 4-6 hours Same action 24 hours Do not mix with other insulins. $97 (10 ml vial)
throughout the Available as pen or in vial. 5177 (523 ml Solostar pen cartridges)
day Duration (clinical trial data):
Detemir (Levemir™) 2-3 hours 6-8 hours Dose-dependent 6 hrs (0.1 U'kg), 12 hrs (0.2 U'kg),20 | 895 (10 ml vial)
5.7-23.2 hours hrs (0.4 Ulkg), 23 hrs (0.8 Ulkg and $182 (5x3 ml pen cartridges)
QI2H | 1.6 Uke)
Combinations
Humulin or Novolin 0.5-1 hour 2-10 hours 10-18 hours T NPH +30% regular insulin. 554 (10 ml vial)
7030 Insulin action includes 2 peaks (1 5135 (5x3 ml pen cartnidges) 594 (5x3 ml
from each formulation). Innolet cartridges)
Novolog Mix 70/30 <15 minutes 1-2 hours 10-18 hours MNovolog Mix: Humalog Mix 75/25:

Humalog Mix 75/25 or
50/50

aspart protamine 70% + aspart 30%
Humalog mix:

75/25=75% lispro protamine + 25%
lispro

50/50=50% lispro protamine + 50%
lispro

Insulin action includes 2 peaks (1
from cach formulation).

$102 (10 m] vial),
$174 (5x3 ml pen cartridges)




C. Biochemical Indices of Metabolic Control

Indice Normal Intensive Acceptable Poor
Fasting < 115 70-120 <140 >200
2 hrs pp < 140 <180 < zsoo > 235
HgbA1c 4-6% 6-7% 7}.-8.0 >9.0
Urine Gluc neg rare intermit constant
Urine Keto neg GIS GIS Intermit




D. Insulin Regimens

e daily insulin requirements:
e 0.5 -1.0 units insulin / kg bd wt / day

e general rule:

e 1-2 units insulin --> | 30-50 mg/dl BG




E. Time Profile Curves of Current Insulin Products

Lispro (Humaloqg), Aspart (Novolog), Glulisine (Apidra), Reqgular (Humulin R),
NPH (Humulin N), Detemir (Levemir), and Glargine (Lantus)

Hw—mlog
Rapid (Lispro, Aspart, Glulisine)
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(1) Method 1: 7AM --> NPH:Reg (2/3 of daily dose)
6 PM --> NPH:Reg (1/3 of daily dose)

Insulin NPH
‘Split-mixed’ ——— Regular
regimen Ultralente

B\

g
\‘(b:'( ‘-/'? T'\- A'ww\er
NPH + Regular NPH + Regular




(2) Method 2: Lispro (Humalog) + Insulin Glargine (Lantus)

Morning Afternoon Evening Might
Insulin Insulin  Insulin

ana- ana- ana-

logue® logue® logue®

Long-acting
Insulin®

&
e
=
=
=
0
=

Meals




E. Monitoring Patients Blood Sugar
. Testing
on Insulin Therapy ~>

(3) ac & hs

(b) occasionally at
0300 during
periods of insulin
dose adjustments

() whenever
hypoglycemia is
suspected




F. Hypoglycemia

(1) Signs & Symptoms

e palpitations, tachycardia, blurred vision,
sweaty palms, generalized sweating,
tremors, hunger, confusion, anxiety,
irritability, headache, tingling and
numbness, and seizures

e nocturnal hypoglycemia --> nightmares,
restless sleep, profuse sweating, and
morning “hangover”




F. Hypoglycemia (cont.)

(2) Treatment --> 10-20 gm rapidly absorbed
carbohydrate (MR x 1 in 15-20 min if BG<60
or still symptomatic)

e examples: OJ (1/2 cup), apple juice (1/3 cup),
grape juice (1/4 cup), sugar (2 tsp or 2 cubes),
Lifesavers (5-6 pieces), B/D glucose tabs (2 tabs)

e if patient is unconscious

___> g
___> g

ucagon 1 mg SQ, IM, or IV or

ucose 25 gm |V (Dextrose 50% 50 ml)




(3) Drugs Associated with Hypoglycemia

Drug Effect  Mechanism
ethanol astaste (-) glycogenolysis

(-) gluconeogenesis ‘,Jf“*
beta-blockers  ++ () glycogenolysis Tl

masks sx’s hypoglycemia

salicylates ++ I insulin secretion/sensitivity

Q° T fony! level
ﬁvb serum suironviurea ieveils
6 PlQSM Pro‘t'civl bc.'u.al;‘vsa

A:sglqc.c wient




G. Hyperglycemia

(1) Signs & Symptoms
e polydipsia, polyuria, polyphagia, fatique, etc...

(2) Somogyi Effect --> “post-hypoglycemic
hyperglycemia” or “rebound hyperglycemia”

e tx: = reduction of evening reqular insulin dose

- increase calories at evening meal

—> increase evening NPH dose




V. Pharmacologic Management of Type || DM

Decreased incretin effect

Islet B cell

Increased lipolysis
and reduced
glucose uptake

Impaired
insulin

Islet o cell
secretion v
— Wl Hyperglycaemia B

Increased
glucagon
secretion

Increased glucose
reabsorption

Decreased glucose
uptake

Increased hepatic glucose
production

MNeurotransmitter
dysfunction




Role of Incretins in Glucose Homeostasis

’[‘ glucose
’I‘ satiety uptake by

gy \l/ appetlte \"]uscles
Active P 2IRe S tennaniy ke

GLP-1and GIP
J gut . “““Pancreas

motilit
: / ol @ « P glucose-degendent
© ¥ insulin release, P B-cell

Slows - regeneration? (GLP-1 & GIP)
3«‘[’(5*‘-
» @ glucose-dependent
ewmplying V) | e R
glucagon release from
J» glucose

*'M C———
o-cells (GLP-1) d .
— production

Inactive

Adapted from Drucker DJ. Cell Metab. 2006;3(3):153-165.
Nauck MA. Am J Med. 2011;124(1 Suppl):53-18.




A. Sulfonylurea Drugs (cont.)

(1) Mechanism of Action

- increase Eroduction

and release of

insulin by the
pancreas

g ity

SLLFOMYL— TOLBUTAMIDE

IREAS
D g o i HHHHR
1 -N-i-g-ﬁ-il
b

CHLORFROPAMIDE




A. Sulfonylurea Drugs (Mechanism of Action)

block K

channels

l

depolarizes
beta cells

|

insulin release

Glucose
transporter

Glucose

K+ channel

(Closes,
depolarizes)

|

Metabolism

Myosin
filament

Insulin —@®

Sulfonylurea drugs
‘/6/ (block, depolarize)

Ca2+ channel
(depolarization
opens)

Ca2+

Insulin
granules




A. Sulfonylurea Drugs (cont.)

(1) Mechanisms of Action (cont.)

(b) reduction of serum glucagon levels

(O increased affinity of insulin for
receptor sites




A. Sulfonylurea Drugs (cont.)

First Generation Sulfonylureas

(1) Tolbutamide (Orinase)

(2) Tolazamide (Tolinase)

(3) Chlorpropamide (Diabinese)




A. Sulfonylurea Drugs (cont.)

Second Generation Sulfonylureas

(1) Glyburide (Diabeta, Micronase)
(2) Glipizide (Glucotrol)

(3) Gllmeglrlde (Amaryl)

— lo\n est onee Jﬂ.:(‘ﬂ
he l'f [t Fe dosing S

Side Effect: Potential of hypoglycemia




B. Metformin (Glucophage)

Mechanisms of Action

—> decreases hepatic
glucose production

—> decreases intestinal absorption
of glucose

—> improves insulin sensitivity
(increases glucose uptake and
utilization)




Metformin (cont.)

(b) side effects (most common): diarrhea,
nausea, vomiting, bloating, flatulance

(<) dose: 500 mqg to 2500 mqg / day in
divided doses with meals (BID)

(d) GFR < 30 ml/min - contraindicated
GFR < 45 ml/min = caution: risk vs benefit

high metformin levels = lactic acidosis




C. Acarbose (Precose)

Mechanism of Action

- inhibits breakdown

of carbohydrates
by inhibiting alpha-
glucosidase

(secreted by small
intestine)

Taken three
times daily with the
first bite of
edch main meal

e

Initiate therapy
with 25 mg #id by
breaking the scored
50-mg tablet in half

lnl:rcase dosage
gradually to minimize
Gl wmptam'-‘.

Mdmlajn therapy
at 50 mg fid
to 100 mg tid

Maximum

Qo recommended dosages:

50 mg tid for
patients < 60 kg
(132 1b);
100 mg tid for
patients > 60 kg
(132 Ib)

"(acarbose tablets)

o NIDDM management from the first bite. ™

4

'9




Acarbose (Precose)

(b) side effects (most common)

e abdominal pain, diarrhea, and
flatulance (d/t undigested
carbohydrates in lower Gl tract)

(¢) dose --> 50-100 mg TID
with first bite of - .
each meal _— e




D. Thiazolidinediones: Rosiglitazone (Avandia) &
(TZD'’s = Glitazones) Pioglitazone (Actos)

Mechanism of Action of TZD’s:

—> decrease hepatic glucose production

— increase insulin sensitivitx and

improve glucose transport

(i.e., improving insulin sensitivity in
muscle and adipose tissue and
inhibiting hepatic gluconeogenesis)




TZD’s ( cont.): Rosiglitazone (Avandia) &
Pioglitazone (Actos)

Side Effects: Weight gain, fluid retention,
osteopenia, increase in CHF
in those at risk




E. DPP-4 ("Gliptins®) Inhibitors
Sitagliptin (Januvia)

Linagliptin (Tradjenta)

MOA: slows the inactivation of incretin
incretin =2 increase insulin secretion

(GLP-1) —-> decrease glucagon secretion

- decrease gastric emptying time
- increase satiety gneuronal signals)

Side Effects: URI, Stuffy nose, sore throat, diarrhea
and stomach discomfort




Role of Incretins in Glucose Homeostasis

™ glucose
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Adapted from Drucker D). Cell Metab. 2006;3(3):153-165.
Nauck MA. Am J Med. 2011;124(1 Suppl):53-18.




F. GLP-1 Semaglutide (Ozempic, Wegovy)
| Dulaglutide (Trulicity)

Liraglutide (Victoza)
Tirzepatide (Mounjaro)

o

Receptor
Agonists

~ Gl Tract GLP-1 or GLP-1R ¥ Heart
V ! Gastric emptying Agonists (¥ 1 Blood pressure
L Gl motility . ) T Heart rate
V @ T Acid secretion — ~ L8\ T Myocardial contractility
. ) XA C. roves oufcomes
Increase Insulin Release Brain P SevD
PLUS { Appetite - Kidney
e - T Satiety =
T Energy expenditure

| T Natriuresis

Decrease Glucagon Release
....Pr.vcs fev\tl
PLU S Pancreas outcomes in CKD

== o T Insulin Sensitivity aud OED
\/ Increases Satlety il / Liver Ad|pose tissue Muscle

P LU S ! Glucagon secretion ] (7
T Insulin secretion ‘ pu

J SI G . T Insulin biosynthesis
ows Gastric T Breell proliferation ! Hepatic glucose 1 Lyposis T Glycogen synthesis

Em PtY| ng Time e T FFA synthesis T Glucose oxidation

T Glucose uptake




Semaglutide (Ozempic, Wegovy)
GLP-1 Receptor Dulaglutide (Trulicity)

Agonists Liraglutide (Victoza)
Tirzepatide (Mounjaro)

Adverse Effects (Gastrointestinal)
* Nausea (26-50%) and Vomiting; Diarrhea.
* Nausea: (1) reduced with gradual dose titrations and (2) wanes with continued use.

General Considerations

* GLP-1 receptor agonists are indicated for use in combination with metformin for
patients with existing ASCVD when weight loss is a primary consideration and
cost or injectables formulations of GLP-1 agonists are not limiting factors.

GLP-1 receptor agonists may also be used in combination with basal insulin with
or without metformin when HgbA1C levels remain persistently high.

« Tirzepatide (Monjaro) is a dual-acting GLP-1 and GIP receptor agonist for Type Il
diabetic patients without ASCVD who may benefit from weight loss, since there
is insufficient evidence that tirzepatide provides protection against ASCVD.




GLP-1 Receptor Agonist

Benefits in ASCVD
Atherosclerotic Cardio- - e | Hvsotatn
vascular Disease) and CKD e
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. . . 1 Glucose uptake T LV Function TR PEQNEMANG
*“In CKD, GLP-1 RA induces natriuresis and SRR R

4 Ischemic injury ! Heart rate 5 i
Function Aggregation

diuresis by inhibiting the sodium-
hydrogen exchanger 3 (NHE3) located in ET——

o )
. . /) \L a aelive . -
the renal proximal tubular = increases / wea | I

. - (R TGF-induced oGy ¥
tubular sodium transport to the macula sl ) Y increasein &7 K GRAS NS
. vasodilation 0%,/ 4 vas::;:si:gtrilgne arteriole tone _’}/‘w. , 'z glgn‘g%?i%'ﬁ o
densa - reduces intraglomerular o el e
ressure and hyperfiltration - restores > 71 QY Jiniagament

tubular glomerular feedback and () | Fegpn
improves kidney outcomes in CKD. WP niconeie g

In CKD, GLP-1 RA decreases circulating LD | & Pvever gfg;;g;;;ggrjcizg? P
concentrations of angiotensin Il - g v ‘\&,\ Sl — ||
GV

@HED |- GLP1
decreases BP and Na/H,O retention.

agonist

Nature Reviews | Nephrolog




G. SGLT-> Inhibitors Canaglifozin (Invokana)
(Sodium-Glucose Co- Dapagliflozin (Farxiga)
Transport Inhibitors) Empagliflozin (Jardiance)

\4

MOA: Lower blood S—
glucose levels by | (@ o eihersei
increasing kidney QR .o o, ¢
excretion of glucose & TN

into the urine = '

SGLT2 Inhibitors: Mechanism of Action

Na'/G-luco:-e.

| iy .__ ._-_ : IJIH. e It on Co—l'rqnyfor"l'
reabsorption mhibi o




SGLT-2 Inhibitors Canaglifozin (Invokana)
(Sodium-Glucose Co- Dapagliflozin (Farxiga)
Transport Inhibitors) Empagliflozin (Jardiance)

Adverse Effects: Yeast infections (vaginal candidal

infections), UTls, dehydration = hypotension, DKA, and
bone fractures

Note: SGLT-2 Inhibitors are contraindicated in patients
with Crcl < 30 ml/min.




SGLT-2 Inhibitors: Cardiovascular Protection
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SGLT-2 Inhibitor Cardiorenal Protection Summary

Recent results in non-diabetic
experimental chronic kidney
disease models
I'_, PEER——— 5.0 dium-glucose cotransporter 2
(5GLT2) Inhibitars
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OVERVIEW: Pharmacologic Agents in the Treatment of Type || DM
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V. Antihyperglycemia Tx in Adults w/ Type || DM

Lifestyle changes: healthful eating, weight management, increased physical activity, diabetes education
- -

Monotherapy [ MET ]

If A1C target not achieved after 3 months of monotherapy, proceed to dual therapy

R It: A meT+ MET + MET + MET + MET + MET +
ual therapy sU TZD DPP-4i SGLT-2i GLP-1 RA basal insulin

-
If A1C target not achieved after 3 months of dual therapy, proceed to triple therapy Lantus
MET + MET + MET + MET + MET + MET +
) " su+ Y [ 1D+ \ [ DPP4i+ N [ sGT-2i+ Y { Gp-ira+ ) [ Basal )
Triole therap: TZDor SU or SU or sl or SU or Snsnlin
. -y DPP-dior DPP-dior T1ZDor TZD or TZD or TZDor
SGLT-2ior SGLT-2ior SGLT-2ior DPP-dior SGLT-2i or DPP-4i or
GLP-1 RA or GLP-1RA or insulin GLP-1RA or insulin SGLT-2ior
k insulin N insulin J J insulin J J \_ GLP-1RA

If A1C target not achieved after 3 months of triple therapy and patient is (1) on oral combination, move to basal

insulin or GLP-1 RA; (2) on GLP-1 RA, add basal insulin; or (2) on optimally titrated basal insulin, add GLP-1 RA or
mealtime insulin.

Y
Combination

injectable therapy? * Consider initial dual therapy if A1C = 9.0%; T Consider starting at this stage if blood glucose = 300 mg/dL, A1C 2

10%, or patient is markedly symptomatic.




Summary of Glucose-Lowering Pharmacologic Agents in Type || DM

Exeer:ted decrease in
A1C with monotherapy

(%)

Intervention

Initial therapy

r Lifest!Ie change to 1.0to 2.0
decrease weight and w

increase activity .‘y"‘(}
(74
Metformin 10to 20
\_/. -

Additional therapy1

4 Insulin (usually with a s 35
single daily injection of
intermediate- or long-
acting insulin initially)

Su Ifonzlu rea (shorter-
acting agents preferred)
3!« pezi des

5\7buf A
Sllmcp:hk

D
GLP-1 receptor agonist @

(daily to weekly
injections)

—2 Lantus

1.0to 2.0

sgmga\u‘l‘;Jc
Juln lutide
,.—qa\u“'l J{

\’6“"\}&8
&

Thiazolidinedione
(rzo+s)
?o. -+n.ovu&
"°"3\ Hrzons

\"ssc(“
e

t°

05to 1.4
-

SGLTZ inhibitor

o | canagiflonin
é\k"w",\ﬁ Jqqu\- F!o'ulﬂ.

Voo eyl Flonin
“\t“ 5\! tirzepst: de

DPP-4 inhibitor (gkrtins) 0.5t008
sitagkipting, lina alu’ff[m

Alpha-glucosidase 0.5t0 0.8
—————————— -

inhibitor  geqrbose.

Advantages

Broad benefits

Weight neutral

No dose limit, rapidly
effective, improved lipid
profile

Rapidly effective

Weight loss, reduction in

Disadvantages

Insufficient for most within

first year owing to
inadequate weight loss and
weight regain

Gl side effects,
contraindicated with renal

insutticiency (e <

mL/min/1.73 m<)*

1 to 4 injections daily,
maonitoring, weight gain,
hypoglycemia, analogs are
expensive

Weight gain, hypoglycemia
(especially with
glibenclamide or
chlorlpmpamide)

Requires injection, frequent

major adverse

cardiovascular events (MACE)

(liraglutide, semaglutide,
dulaglutide) in patients with
established CVD and

potentially for those at high
risk for CVD

Improved lipid profile
(pioglitazone), potential
decrease in MI
(pioglitazone)

Weight loss, reduction in

systolic blood pressure,
reduced cardiovascular
rnortallty in patients with
‘established CVD, improved
renal outcomes |npatm

with neEhrOEathy

Weight neutral

Weight neutral

GI side effects, expensive

(Pr%/ Lo cort

Fluid retention, HF, weight
gain, bone fractures,
potential increase in MI
(rosiglitazone) and bladder
cancer (pioglitazone)

Vulvovaginal candidiasis,
urinary tract infections,
bone fractures, lower limb
amputations, DKA

Possible increased risk of HF
with saxagliptin, expensive

Freguent G side effects, 3

times/day dosing
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