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LAB FINDING

FBS=192 mg/dl , hb A1C = 8.6 % , 2hpp = 245 mg/dl

total cholesterol =210 mg / dl

LDL =130 mg/dl , HDL =38 mg/dl , TG = 240 mg/dl , CR=1.0 mg/dl ,

¢GFR=90 ml/min ,U/A= glu: positive ,TSH= 2.1 miu/I



Pharmacologic Approaches to Glycemic Treatment:
Standards of Care in Diabetes
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-education, evaluation for micro- and macrovascular complications
-attempts to achieve near normoglycemia
-minimization of cardiovascular and other long-term risk factors

- avoldance of drugs that can exacerbate abnormalities of insulin or lipid

metabolism



TREATMENT GOALS

Glycemic management
- A1C value of <7 percent (53.0 mmol/mol)

- Every 1 percent drop -improved outcomes over the long term

Cardiovascular risk factor management
smoking cessation; blood pressure control
reduction serum lipids ,diet, exercise, and

weight loss or maintenance,Aspirin [ASCVD]



DIABETES EDUCATION

-self-management education program
-individualized instruction on nutrition, physical activity
- optimizing metabolic control

-preventing complications

Medical nutrition therapy
-avoidance of weight gain
-consistency in day-to-day carbohydrate intake at meals and snacks

-balanced nutritional content



Weight management
Strategies include :
-lifestyle change
-pharmacologic therapy
-metabolic surgery

Body weight loss of 5 to 10 percent =

improve steatohepatitis, sleep apnea, and other comorbidities

Pharmacologic therapy

Metformin , weight loss

Glucagon-like peptide 1 (GLP-1) receptor

dual GLP-1 and glucose-dependent insulinotropic polypeptide (GIP)



Surgical therapy

most frequent sustained remissions of diabetes

Exercise

Aerobic exercise

at least 150 minutes of moderate-intensity aerobic exercise per week
Resistance training

at least twice per week

Intensive lifestyle modification
weight reduction

increasing activity levels



Psychological interventions
diabetes distress

(lifestyle modifications, medication, and blood glucose monitoring [BGM])

Pregnancy planning
potential effects of diabetes

fetal outcomes

INITIAL PHARMACOLOGIC THERAPY
When to start?
A1C at or above target level (1e, >7.5 to 8 percent)

a three-month trial of lifestyle modification



Choice of initial therapy

patient presentation

presence or absence of symptoms of hyperglycemia
comorbidities, baseline A1C level

individualized treatment goals and preferences

the glucose-lowering efficacy of individual drugs
and their adverse effect profile

tolerability, and cost



Summary of glucose-lowering interventions

Expected
decrease in
Intervention A1C with Advantages Disadvantages
monotherapy
(%)
Initial therapy
Lifestyle lto 2 Broad benefits | May be insufficient for
change to most within first year
decrease due to limited
weight and adherence, inadequate
increase weight loss, and/or
activity weight regain
Metformin 1lto 2 Weight loss to | GI side effects,
weight contraindicated with
neutral, low | impaired kidney
cost, low risk | function (eGFR =30
of mL/min/1.73 m2)*
hypoglycemia,

generally well
tolerated,
well-studied

in

combination

Additional therapy™

with
agents

other

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

and

GLP-1
GIP
receptor
agonist
(once-weekly
injections)
GLP-1
receptor
agonist (oral
or daily to
weekly
injections)

1.5 to 3.5

2to 2.5

0.5 to 2

Mo dose limit,
rapidly
effective,
improved

lipid profile

Weight loss

Weight
reduction in

loss,

major adverse
cardiovascular
events
(liraglutide,
subcutaneous
semaglutide,
dulaglutide)

in patients
with
established

Hy poglycemia,
require maore

may
than 1

daily injection, requires

home glucose
monitoring, weight
gain, analogs are
expensive

Requires injection,

frequent GI side effects,

very expensive

Most agents require
injection, frequent GI
side effects, very
expensive




SGLT2
inhibitor

Sulfonylurea
(shorter-
acting agents

preferred)

Glinide

0.5to 0.7

1io 2

0.5 to 1.54

CVD and at

high risk for
CVD
Weight loss,

reduction in
systolic blood
pressure,
reduced heart
failure and
cardiovascular
mortality,
improved
kidney
outcomes in
patients with
nephropathy
Rapidly
effective

Rapidly

effective

My cotic genital
infection, DKA; SGLT2
inhibitors have also

been associated with
urinary tract infections,
bone fractures, and

lower limb amputations

Hypoglycemia
(especially with
glyburide/glibenclamide
or chlorpropamide),
weight gain
Hypoglycemia, weight
gain, may require 3
times daily dosing

Pioglitazone

DPp-4
inhibitor

Alpha-
glucosidase
inhibitor

0.5t0 14

0.5t00.8

05t00.8

[mproved
lipid ~ profile,
potential
decrease in MI
and stroke

Weight

neutral

Weight

neutral

Fluid retention, HEF,

weight  gain, bone
fractures, and bladder
cancer, side effects

minimized at doses of
15 10 30 mg

Possible increased risk
of HF with saxagliptin,
expensive

Frequent Gl side effects
limit use, 3 times daily
dosing




Asymptomatic, not catabolic

polyuria, polydipsia , unintentional weight loss

as 1nitial therapy

begin 500 mg once daily with the evening meal

if tolerated, add a second 500 mg dose with breakfast

total dose of 2000 mg per day

glycemic efficacy, modest weight loss, tolerability, very low cost

NOT cardiovascular effects,



intolerance of metformin

-slower titration

-taking the medication with food

-switching to an extended-release formulation

patient comorbidities(ASCVD, albuminuric chronic kidney disease)
Established cardiovascular or kidney disease

GLP-1 AU gRY 53 5 3 gRlaws el g )

s 0218 Hlea? SGLT - empagliflozin <canagliflozin, dapagliflozin



ASCVD

semaglutide, dulaglutide, or liraglutide

SGLT?2 inhibitors

empagliflozin, dapagliflozin, canagliflozin

HF and/or DKD

Albuminuria (urine albumin excretion >200 mg/day)

eGFR <60 but >20 mL/min/1.73 m?

SGLT2 inhibitor - reduce progression of DKD

empagliflozin 10 mg, canagliflozin 100 mg, dapagliflozin 10 mg

eGFR <30 to 45 mL/min/1.73 m2 - not recommended



SGLT?2 inhibitors

less glycemic efficacy with eGFR <45 mL/min/1.73 m2
frequent bacterial urinary tract infections

low bone density and high risk for falls and fractures

foot ulceration , diabetic ketoacidosis

held for 3 to 4 days before procedures (colonoscopy)

CKD stage 4 (eg, eGFR <30 mL/min/1.73 m?)

linagliptin, cautious use of a GLP-1 receptor agonist, insulin, repaglinide, or a short-acting low-dose sulfonylurea (eg, glipizide)

Linagliptin - not require a dose adjustment
GLP-1 receptor agonists

worsening of albuminuria - not related to eGFR



Without established cardiovascular or Kidney disease

A1C >9 percent (>74.9 mmol/mol)

insulin or a GLP-1-based therapy

A1C <9%

SULFONYLUREAS , SGLT 2 1.,DPP4 1, repaglinide, or pioglitazone
Weight management

GLP-1-based therapies or SGLT2 inhibitors

Cost concerns

Short or intermediate acting sulfonylurea, such as or



Symptomatic (catabolic) or severe hyperglycemia

Insulin

fasting plasma glucose >250 mg/dL
random glucose consistently >300 mg/dL
A1C >10

Insulin

insulin or injectable GLP-1 receptor agonists
high-dose sulfonylurea

at least twice yearly (meeting glycemic goals)
Quarterly(not meeting goals)



Inittation and adjustment of insulin regimens in

type 2 diabetes mellitus

Start with bedtime intermediate-acting insulin or
bedtime or morning long-acting inswlin
can initiate with 10 units or 0.2 units per kg

v

Check fasting glucose {fingerstick]) usually daily and
increase dose, typically by 2 units every 3 days until fasting levels
are in target range (80-130 ma/dL or 4.4-7.2 mmolfL) *;
can increase dose in larger increments, eg by 4 units every 3 days.

if fasting glucose > 180 mg/dL {>10 mmol /L)

v

»

If hypoglycemia occurs, or fasting

reduce bedtime dose by 4 wunits or
109% — whichewer is greater

glucose lewel =80 ma/dL (4.4 mmol/L)*, Al1C =795 after

Z2-2 months?

T
[ =]

1
Wes

¥

If fasting glucose in target range (B0-130 magfdL or 4.4-7.2 mmal/L) ™,
check glucose pre-lunch, -dinner, and -bed; depending on glucose results,
add second injection; can usually bagin with approximately 4 units and
adjust by Z units every 3 days until glucose in range

4

v

¥

Pre-lunch glucose out of range;

add rapid-acting insulin
at breakfastd

Pre-dinmer glucose out of range;
add MPH insulin at breakfastd
or rapid-acting at lunch

Pre-bed glucose out of range;
add rapid-acting insulin
at dinner

v

v

v

A1C =797 after 2 months?

1
Was

¥

Continuwe regimean:

check A1C every 2 months

Redheck pre-meal glucose levels and if out of range.
may need to add ancther injection: if A1C continues to
be out of range, check Z-houwr postprandial levels and
adjust preprandial rapid-acting insulin




SUMMARY AND RECOMMENDATIONS
Comprehensive diabetes education

Glycemic goals

Asymptomatic, not catabolic

Initial treatment with metformin

Contraindications to metformin

Existing cardiovascular and/or kidney comorbidities
Absence of ASCVD, heart failure (HF), or DKD
Symptomatic or severe hyperglycemia

Monitoring
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Goal: Cardiovascular and Kidney Risk Reduction in
High-Risk Individuals with Type 2 Diabetes™

Goal: Achievement and Maintenance
of Weight and Glycemic Goals

| i
+ASCVD* hi;:lgﬂgr:su: - +:_|F ) CCER B0 +3 KE:_] I +Weight +Achievement and maintenance
LaTant or pror =2EL) miLfmnimg 1.7 management of glycemic goals
symptoms of HF albuminuria (ACR =3.0 mgfmmal gty 9
with documented [320 mao/gl). Repeat Mmeasurament - - - -t
HFrEF or HFpEF is reguired to confimm CKD l l
+ASCVD/indicators of high CVD risk* § ;
y| M Efﬁﬂa_':!l" Betformin ar other agent {including
GLP-1 RaAY SGLT2i* with for weight combination therapy) that provides
wiith prowven proven CWD SGLTZ2i* +CKD (on maximally tolerated loss adequate EFFICACY to achieve and
CWVD b fit benefit tai | Iz treat t |
ene ) L with proven HF benefit dose of ACEI or ﬂ.FIB} : maintain glycemic reatment goals
in this population . y high Priaritize avoidance of hypoglycemia
SGLT 2 with primary evidence Semaglutide, in high—risk individuals
of reducing CKD progression tirzepatide . ’

= SGLTZi can be started with High:
] eGFR =20 mLfimin/1.73 m*®
If AIC is abowve goal =« Continue untll initiation of Dulaglutide,
liraglutide:

dialysis or transplantation Efficacy for glucose lowering
= Glucose-lowering efficacy is reduced

- - with eGFR <45 mLimin/1.73 m= Intermediate: Very high:
ndivi - . GLP-1 RA (not Dulaglutide (high dose), semaglutide,
= For individuals on a GLP-1 RA, consider adding P listed abowvea), e
SGLT 2i with proven CWD benefit or vice versa SGLTZi o oral, combination
= Pioglitazone”™ . — 'E:nm ) atiomn .
GLP-1 RA® with proven CKD benefit Neutral: EREIEE | IS N S
Betformin, High:
DPFP-4i GLP-1 RA (not listed abowve), metformmin,

IFf 81T is abowe goal, for individuals
an SGLT 2, cansider incorporating
a GLP-1 RA or vice versa

pioglitazone, SGLT 2, sulfonylurea

Intermediate:
D P—Ai

If additional cardiovascular and kidney risk reduction, managemeant of other

K AIC is above goal or significant hypoglycemia or
hyperglycemia or barriers to care are identified

metabolic comorbidities, andfor ghycemic lowering is neaded .

treatmeant goals

[}
[}
[}
-+ '
- [}
+Mitigating risk of MASLD or MASH ] : = Refar o DSMES to support self-efficacy in achievemeant of
T ' treatment goals
1 ] = Consider technology (e.g., diagnostic or personal CGh to
| i identify therapeutic gaps and tailor therapy
- : « ldentify and address SDOH that impact achievemeant of
1
1

Agents with potential benefit in MASLD or MASH
GLP-1 RA, dual GIP and GLP-1 RA, pioglitazone, or combination of GLP-1 RA with pioglitazomne =
Use insulin in the setting of decompensated cirrhosis




Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention




PRIMORDIAL PREVENTION
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PRIMARY PREVENTION
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SECONDARY PREVENTION
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TERTIARY PREVENTION
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QUATERNARY PREVENTION
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