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BP=\¥./A0 PR=A0 RR=YY T=YV -Physical Exam ¢

Weight=40 Height=\V. BMI=YY/A
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Lab test:

CBC : Hb=\d WBC=%/V MCV=Ab PLT= V0. . ..
Fbs=Ya6 HbAYc=)\)

TG=Y0- Cholestrol=YY - HDI=Y0 LDL=\Y0
SGOT=YY SGPT= & ALK-P=\¥.

TSH=Y/A

VIT DY=Y.

BUN=Y0 CREA= \ GFR=AA/Y



e Management of persistent hyperglycemia
in type Y diabetes mellitus



UKPDS(United Kingdom Prospective Diabetes Study)

&+ percent of "newly diagnosed" patients managed with a single
drug, required the addition of a second drug after three years; by
nine years

Vo percent of patients needed additional medications to achieve
the target fasting plasma glucose level < \ - A mg/dL and a mean
A\C value of V percent

GRADE (Glycemia Reduction Approaches in Type YDiabetes: A
Comparative Effectiveness)

which compared the efficacy and longevity of four different
medications (U-\ - - glargine, liraglutide, glimepiride, sitagliptin)
added to metformin

V) percent of participants had primary metabolic failure of the
randomly assigned treatment (defined as an A\C >V percent) over
a mean follow-up of five years




Causes of rising glycemia

Decreased compliance with diet, exercise, or the medical regimen
Weight gain

Intercurrent iliness

The use of medicines that can increase insulin resistance,interfere
with insulin release, or increase hepatic glucose production

Progression of the underlying diabetes disease process

Undiagnosed type ) diabetes with gradual destruction of the
pancreatic beta cells

The patient's health care team may not have made appropriate
changes in therapy often enough or at all



+ASCVDt

Defined differently across
CVOTs but all included
individuals with established
CVD (e.g., MI, stroke, any
revascularization procedure).
Variably included: conditions
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

High-Risk Patients with Type 2 Diabetes (in addition to comprehensive CV risk management)*

+Indicators of high risk

While definitions vary, most
comprise =55 years of age
with two or more additional
risk factors (including obesity,
hypertension, smoking,
dyslipidemia, or albuminuria)

+ASCVD/Indicators of High Risk

GLP-1 RA* with proven
CVD benefit

SGLT2i® with proven
CVD benefit

If A1C above target

« For patients on a GLP-1 RA, consider adding SGLT2i with

proven CVD benefit or vice versa

« TID*

+HF

Current or prior
symptoms
of HF with

documented

HFrEF or HFpEF

SGLT2iS
with proven
HF benefit

in this
population

v

+CKD

eGFR <60 mL/min per 1.73 m? OR
albuminuria (ACR 23.0 mg/mmol
[30 mg/g]). These measurements
may vary over time; thus, a repeat
measure is required to document CKD.

+CKD (on maximally tolerated dose
of ACEi/ARB)

PREFERABLY

SGLT2i® with primary evidence of
reducing CKD progression
Use SGLT2i in people with an eGFR
220 mL/min per 1.73 m’; once initiated

should be continued until initiation
of dialysis or transplantation

______ OR -— e - -
GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated

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

@ q Goal: Achievement and Maintenance of Glycemic and Weight Management Goals

If additional cardiorenal risk reduction or glycemic lowering needed

Glycemic Management: Choose
approaches that provide the
efficacy to achieve goals:
Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve
and maintain treatment goals
Consider avoidance of hypoglycemia a
priority in high-risk individuals

Achievement and Maintenance of
Weight Management Goals:

[ Set individualized weight management goals ]

In general, higher efficacy approaches
have greater likelihood of achieving
glycemic goals
Efficacy for glucose lowering
Very High:

Dulaglutide (high dose),
Semaglutide, Tirzepatide

Insulin

Combination Oral, Combination
Injectable (GLP-1 RA/Insulin)
High:

GLP-1 RA (ot listed above), Metformin,
SGLT2i, Sulfonylurea, TZD

Intermediate:
DPP-4i

General lifestyle advice: Intensive evidence-
medical nutrition based structured
therapyleating patterns/ weight management
physical activity program
Consider medication Consider metabolic
for weight loss surgery

When choosing glucose-lowering therapies:

Consider regimen with high-to-very-high dual
glucose and weight efficacy

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide

Intermediate:
GLP-1 RA (not listed above), SGLT2i

Neutral:

!

DPP-4i, Metformin

3

J—

* In people with HF, CKD, established CVD or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLT2i with proven benefit should be independent of background use of metformin; 1 A strong
recommendation is warranted for people with CVD and a weaker recommendation for those with indicators of high CV risk. Moreover, a higher absolute risk reduction and thus lower numbers needed to treat
are seen at higher levels of baseline risk and should be factored into the shared decision-making process. See text for details; * Low-dose TZD may be better tolerated and similarly effective; § For SGLT2i, CV/
renal outcomes trials demonstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortality, MI, HHF, and renal outcomes in individuals with T2D with established/high risk of CVD;

# For GLP-1 RA, CVOTs demonstrate their efficacy in reducing compasite MACE, CV death, all-cause mortality, Ml, strake, and renal endpoints in individuals with T2D with established/high risk of CVD.

If A1C above target

R

Identify barriers to goals:

« Consider DSMES referral to support self-efficacy in achievement of goals
» Consider technology (e.q., diagnostic CGM) to identify therapeutic gaps and tailor therapy
« |dentify and address SDOH that impact achievement of goals




 A\C >1 percent (V¥/4 mmol/mol) or persistent symptoms of

hyperglycemia

e Insulin or a GLP-\ receptor agonist are the suggested second-line

medications

e Choosing a second diabetes agent: Adults with type Y diabetes
taking metformin with AYC >4% and eGFR >\& mL/min/Y/VY m *

Is there difficulty distinguishing Contraindications /precautions for GLP-1 RAs:
type 1 and type 2 diabetes?

= Known allergy to GLP-1 RAs

= History of pancreatitis

Yes

4

1
No

¥

Initiate insulin

Does the patient have all
of the following?

= Polyuria
= Polydipsia
= Weight loss

Yes

¥

No

¥

= Acute/chronic pancreatitis
= Family history of MEN type 2ZA or 2B

Initiate insulind

Heart failure,
diabetic kidney disease,
or ASCVD?

L]
Yes

¥

1
No

¥

GLP-1 RA with evidence
of cardiorenal benefit <

GLP-1 RA or insulin
= GLP-1 RA favored in patients in whom
weight loss is important.
= GI side effects, contraindications, and
cost may limit their use.




Insulins

Long-acting
Compounds

Rapid-acting

Short-acting

Intermediate-acting

Concentrated human regular
insulin

e Lispro follow-on product

e Lispro

e Lispro-aabc

Glulisi ixed insuli
¢ Glulisine Premived insulin products

o Aspart

”y

e Aspart (“faster acting product”)

¢ Inhaled insulin

e Human regular

e Human NPH

Premixed insulin/GLP-1 RA
products

e U-500 human regular insulin

o Glargine follow-on products

o Glargine

o Detemir
o Degludec

o NPH/regular 70/30
o Lispro 50/50
o Lispro 75/25

o Aspart 70/30

o Glargine/Lixisenatide
o Degludec/Liraglutide




Use principles in Figure 9.3, including reinforcement of behavioral
interventions (weight management and physical activity) and provision
of DSMES, to meet individualized treatment goals

Consider GLP-1 RA or GIP/GLP-1 RA in most individuals prior to insulin® I ﬂlmm’y on GLP-1 RA or dual GIP
INITIATION: Initiate appropriate starting dose for agent selected (varies within class) : and GLP-1 RA or if these are not
TITRATION: Titrate to maintenance dose (varies within class) H riate OR rlsulln is prll'n

=

Add basal insulin®

Maaieiaant

Choice of basal insulin should be based on pers i ' including cost|
Refer to Table 9.4 for insulin cost information. Consider prescription of glucagon for
emergent hypoglycemia.

Add basal or i NPH i 4

INITIATION: Start 10 units per day OR 0.1-0.2 units/kg per day

TITRATION:

= Set FPG target (see Section 6, “Glycemic Targets”)

= Choose evidence-based titration algorithm, e.g., increase 2 units every 3 days to
reach FPG target without hypoglycemia

= For hypoglycemia determine cause, if no clear reason lower dose by 10-20%

ﬂfhml in dose
C i ini i to for over ion and need to consider

adjunctive therapies (e.g., basal dose more than ~0.5 units/kg/day, elevated
bedtime-moming and/or post-preprandial differential, hypoglycemia [aware or
unawarel, high variability)

If on bedtime NPH, consider conwverting
to twice-daily NPH regimen
‘Conwversion based on individual needs and current
glycemic control. The following is one possible

H
v

Add prandial insulin®
Usually one dose with the largest meal or meal with greatest PPG excursion; prandial
insulin can be dosed individually or mixed with NPH as appropriate

= Titrate based on individualized needs

INITIATION: TITRATION: : approach:
y : y . 2 INITIATION:
-;lmll:pardaycr10%ofhasal -m;ozz;;g:;‘m : ' Total dose = 80% of e NP o
= If A1C <8% (64 mmol/mol) consider = For hypoglycemia determine i ﬁ gnren :tmelmuml_mg
lowering the basal dose by 4 units per cause, if no clear reason lower N given tme
day or 10% of basal dose corresponding dose by 10-20% : TITRATION:
H

o~

n 4 4

Stepwise additional (& i If-mixed/split i i i Consider twice-daily
pmnps uiin c iust NPH and sh M icd-. ing i ins premixed insulin regimen
insul separately INITIATION:
{i.e.. two, then three
additional INITIATION: = Usually unit per unit
injections) = Total NPH dose = 80% of current NPH dose ?‘ the same total

’ insulin dose, but ma:
= 2/3 given before breakfast recuine sdimé'lma'lt h!;
= 1/3 given before dinner individual needs

= Add 4 mlix of shortfrapid-acting insulin to

Proceed to full , TITRATION:

basal e each i or 10% of NPH dose u Titrats on

(i-e., basal insulin and TITRATION: individualized needs

p"'"::h"s‘“"“} with = Titrate each component of the regimen

based on individualized needs
1. Consider insulin as the first ing m. symptoms of hyperglycemia are present, when A1C levels [>10% [B6 mmolimol]) or blood glucose levels
{ 300 mg/dL [16.7 mmol/L]} are very I||gh. or.ci.lgnclsls of type 1 diabetes is a possibility.

2. When selecting GLP-1 RA, ider individual Alc ing. weight-lowering effect, or fequency of injection. If CVD is present, consider GLP-1 RA with proven GVD benefit. Oral or

injectable GLP-1 RA are appropriate.
3. For people on GLP-1 RA and basal insulin combination, consider use of a fixed-ratio combination product (IDeglira or iGlarLixi).

4. Consider switching from evening NPH to a basal analog if the individual develops hypoglycemia andior frequently forgets to administer NPH in the evening and would be better managed
with an am. dose of a long-acting basal insulin.
5. If adding prandial insulin to NPH, consider initiation of a self-mixed or premixed insulin regimen to decrease the number of injections required.

Figure 9.4—Intensifying to injectable therapies in type 2 diabetes. DSMES, diabetes self-management education and support; FPG, fasting plasma
glucose; GLP-1 RA, glucagon-like peptide 1 receptor agonist; max, maximum; PPG, postprandial glucose. Adapted from Davies et al. (43).
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High intensity
4 times/day

Low intensity
2 times/week

-

Moderate intensity
1-2 times/day
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Intervention

Expected decrease
in A\C with
monotherapy (%)

Advantages

Disadvantages

Lifestyle change
to decrease
weight and
increase activity

Metformin

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

V/-to Y/

V/-toV/-

\/0to Y0

Broad benefits

Weight neutral

No dose limit, rapidly

effective, improved
lipid profile

Insufficient for most
within first year
owing to
inadequate weight
loss and weight
regai

Gl side effects,
contraindicated
with renal
insufficiency (eGFR
<Y.

) to ¥ injections
daily, monitoring,
weight gain,
hypoglycemia,
analogs are
expensive



Intervention Expected decrease

in AYC with

monotherapy (%)

Advantages

Disadvantages

DPP-¥ inhibitor) -/0to /A
GLP-)\ receptor -/0to V/0
agonist (daily to

weekly injections)

SGLTY inhibitor -/0to - /V

Weight neutral

Weight loss, reduction in major
adverse cardiovascular events
(liraglutide, semaglutide,
dulaglutide) in patients with
established CVD and potentially
for those at high risk for CVD

Weight loss, reduction in
systolic blood pressure,
reduced cardiovascular
mortality in patients with
established CVD, improved
renal outcomes in patients with
nephropathy

Possible increased
risk of HF with
saxagliptin,
expensive

Requires injection,
frequent Gl side
effects, expensive

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



Intervention Expected decrease in Advantages Disadvantages

A\C with monotherapy

(%)
Sulfonylurea V/- to Y/- Rapidly effective Weight gain,
(shorter-acting hypoglycemia
agents preferred) (especially with

glibenclamide or
chlorpropamide)

Thiazolidinedione -0 to /¥ Improved lipid Fluid retention, HF,
profile weight gain, bone
(pioglitazone), fractures, potential
potential decrease increase in Ml
in Ml (rosiglitazone) and
(pioglitazone) bladder cancer
(pioglitazone)
Glinide -/0 to V/0 Rapidly effective Weight gain, Y

times/day dosing,
hypoglycemia
Repaglinide is more
effective in
lowering A\C than
nateglinide
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