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FBS 220 HbA1c 9% FBS 100 HbA1c 9%



False high HbA1c

Conditions that alter HbA1lc (glycated hemoglobin)

Falsely low

Falsely high

1 RBC turnover
- Hemoglobinopathy
- Hemolytic anemia
- Recent blood transfusion
- Splenomegaly

J' RBC turnover
- Splenectomy

1 Erythropoiesis
- Erythropoietin
- lron, B12 treatment
- Reticulocytosis

J, Erythropoiesis
- Iron deficiency
- B12 deficiency

Assay interference
- Hypertriglyceridemia
- Vitamin C, vitamin E

Assay interference
- Hyperbilirubinemia
- CKD (carbamylated Hb)

FBS 100 HbA1c 9%

. Red blood cell

Uncontrolled diabetes

1)  auetmsunlinduneuNmma

2) Hypoglycemia L@ﬂﬁuﬁ’]mmﬂ@m

3) Post-prandial hyperglycemia

** History taking about hypoglycemia
** SMBG



Hypoglycemia




Hypoglycemia

Increase morbidity and mortality

Recurrent hypoglycemia >> risk of hypoglycemic unawareness
Fear of hypoglycemia

Fear of injection

Overcorrection of glucose, simple sugar

Increase carbohydrate intake

M Medication nonadherence
1 Hyperglycemia




Hypoglycemia

Cause

©)

Side effect of anti-diabetic medications
o Inappropriate dose of antidiabetic agents
o Excessive insulin administration
o Wrong insulin type, or wrong injection technique
Drug administration not correlated with meal
Delaying or skipping a meal or eating carbohydrate less
than usual
Increasing physical activity
Being sick, acute illness
Renal / hepatic impairment

Drinking alcohol
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Hypoglycemia
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Female 59 yr
T2DM, HT, DLP, CKD3 on premixed insulin, pioglitazone

9/66 12/66
FBS 177 45 229 88 211
: HbAlc 3.1 7.5 8.3 8.1 8.5
e insulin dose 26-0-16 26-0-16 28-0-16 28-0-16 30-0-18
Visit ER -
Hypoglycemia dasane nasn Fu, CBG 28 Visit ER
udunldlanvaunilimaiidn ans 22-0-14 i, CBG 16
(Un&F Anauuls + nwnan)
N9uaauan L Visit ER*2 times

gy, CBG 19
anan 24-0-14

ARIUIANIARAN m@umm%m@qﬁ@m



Female 59 yr Fear of hypoglycemia
. T2DM, HT, DLP, CKD3 on premixed insulin, pioglitazone anenTeliRatng
' 2
12/66 4/67 12/67
FBS 177 45 229 88 211 193 111
HbAlc 8.1 7.5 8.3 8.1 8.5 8.4 7.8
insulin dose |  26-0-16 26-0-16 28-0-16 28-0-16 32’2&?? 22-0-14 22-0-14

Proper management in this patient
- Hypoglycemia gasaner) naen v" Reduce dose of insulin (premeal breakfast)

- iuduiildldfuasealimewd) v’ Advice not skipping meal or reduce carbohydrate less than usual

v" Provide SMBG

v" Educate about hypoglycemia + how to correct

(UnfA Anzuuile + naunan)
- Nugauanle

- NRIUIRNAGIN m@umm%m@qﬁ@m
v’ Educate about self-adjust insulin
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Food

o High carbohydrate intake
o Simple sugar

o High glycemic index food




Glycemic Index (Gl)

o A rating system that ranks carbohydrates on a scale
= Low Gl (0-55)
= Medium GI (56-70)
= High GI (>70)

o Based on how quickly and how high those foods cause increases in blood glucose levels

HIGH GI

Glycemic load

Glycemic Index x gram of CHO
100

LOW GI

BLOOD GLUCOSE LEVELS

1 2
TIME / HOURS
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Glycemic Index (Gl)
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Carbohydrate counting for health and diabetes control




Female 49 yr
i T2DM Dx 7/65, HT, DLP
= BMI 22
({
"t
Medication

- MFM 2000mg/day
- Pioglitazone 15 mg/day
- Premixed insulin 20-0-16

No Hypoglycemia ’
Good medication adherence
%mm%ﬁj A

Audnawmitzanndu 3 ie

laifnsinmann / aum

No lipodystrophy

HBATC

01/07/2565 22/09/2565 19/01/2566 25/05/2566 24/08/2566 28/12/2566 30/04/2567 13/08/2567

Management in this patient
v uzinldasuanndrawien dudneig vieednanaas

v wuzih ldReendugauddusiuds lidagiima
v" Advice SMBG

v" Increase dose premixed insulin 24-0-20
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Non-nutritive sweeteners

A15719%1 2. Usurauansiyanuvnunnuunaan ldlindasnuiaiuisavsinasneiulaeg1auannde
(acceptable daily intake, ADI)

Non-nutritive sweeteners Acceptable daily intake (ADI) mg/kg/day
Acesulfame potassium 15
Aspartame 40
Cyclamate 11
Neotame 2
Saccharin 5
Sucralose 8.8
Tagatose 80
Thaumatin 0.9
Stevia (ansartinanuniinaiu) 4

Pros Cons

Weight control No evidence of long-term benefit

Diabetes control ?Potential risk for CVD, mortality

Prevention of tooth decay aﬂm’ni

Pleasant taste AunnNau




Lipodystrophy




Insulin-induced Lipodystrophy

o Direct local anabolic action of insulin cause lipohypertrophy
o Non-rotation of insulin injection sites

o Reuse of needles

Unpredictable insulin absorption

o Immunological reaction of insulin cause lipoatrophy
o Less common

o Older insulin (non-purified bovine or porcine insulin preparations)

Lipoatrophy



Male 62 yr
Case 1 T2DM, HT, DLP

On novomlx 34-0- 20
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) Lipodystrophy at abdomen §§

35 . . ¥ . . :
08/12/2565 08/05/2566 21/07/2566 17/09/2566 11/12/2566 17/03/2567

Management: &andn + uuziinisanaugau ansnaausuls uqen lipodystrophy




HbA1C

LAY
LUEUNNTRABUAL BALNARLFALAUS
Yuqan lipodystrophy
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08/12/2565 08/05/2566 21/07/256 17/09/2566 11/12/2566 17/03/2567 24/06/2567
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Case 2

o

Male 72 yr

o/

" lAauaann

" lsjanpen

= 4% hypoglycemia .
" A0 AN saUaTAe

T2DM, HT, DLP, CKD3b, HIV 115
On novomix 60-0-30 RS

" fapnemslie

14
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121
125
12

105

104{s.

o/
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6/09/2565 18/09/2566  15/08/2567

Hypoglycemia
angasvaailu 40-0-10

Management in this patient
v LUzHIN17ANEIUNT denutinlnauinig
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Male 66 yr
T2DM, HT, DLP
On novomix 24-0-12, MFM 2000 mg, pio 30 mg Hx PUP S/
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Management in this patient
v uumihnisaueing dewuiinlngunnig
v eiAn

v’ uwushnsaadugau anenadusiuml dugaiiduunadu / ude




Case 3

Male 66 yr
T2DM, HT, DLP
On novomix 24-0-12, MFM 2000 mg, pio 30 mg

(drsirmamnsinaunin anan 16-0-8)

16
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Hypoglycemia
angnageatily 12-0-8
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How to inject insulin?

Cloudy Insulin Re-suspension

Roll 10 times Tip 10 times

$N\$ y ,
é}i{ Insulin singju dasinliiduwiiamenii

Visual check

%




How to inject insulin?

4-5 mm

for adults
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How to inject insulin?

Injection with the Pen Device (continued)

1 Choose the appropriate site 2 Push the needle through the 3  Push thumb button down
for injection skin at 90° keeping thumb completely and count to 10 or follow
away from dosage button manufacturers recommendations

4 Remove needle from 5 Remove needle from pen 6 Dispose of needle safely
subcutaneous tissue
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Where to inject insulin?

Insulin Absorbtion Rate

()

Faster = » Slower




Where to inject insulin?

&‘b\

. Select a site within a Inject one finger-width
quadrant to start injecting. away from your last
Use one quadrant per week. injection.

Lipohypertrophy Lipoatrophy




How to store insulin?

Insulin Storage

e Insulin and GLP-1 agonist not in use must be kept in the
fridge — avoid freezing

e
ABOVE 25°C . : o =ty y =
o Insulin activity e Store insulin and GLP-1 agonist in use at room " g3
progressively decreases

temperature and discard 30 days after initial use or
follow manufacturers instructions

» Avoid extremes of temperature e.g.
— Direct sunlight
— Leaving in a car
- On top of a radiator

BELOW 0°C
Insulin is destroyed

 Extremes of temperature will damage insulin and GLP-1
agonist making it less effective
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Intensify treatment
[ Therapeutic inertia




Y

Loss F/U

Male 78 yr ; ; | ;
T2DM, HT, DLP, CKD3b 1 | i |

e Cataract plan surgery 5 5 5 5
On novomix 44-0-26

a £ =
B Fyudnnimiien
" [iAeuaanniadnig

= Hxloss F/U 12/66

ansulsianmen
= 14f hypoglycemia
= penin fiAw seuazie 6 . . . .
= No lipodystrophy S
as b b
Management in this patient ;
v b Wasuanndrawiles dudiaen 35

2 55_;"':'5:"2 565 20/ ;"2 566 131 ._If._ 566 13/0 8:"2 567
vz Rsendugaugdusumis ldaatiim

v" Advice SMBG

v' Continue same treatment regimen

Management in this patient
v Add pioglitazone 15 mg/day



Self-monitoring of blood sugar (SMBG)

Allowing patient to immediately confirm hypoglycemia and hyperglycemia
Facilitating therapeutic adjustments to achieve long-term HbA1c goals
Motivate people toward healthier behavior

Ability to make appropriate day-to-day treatment choices in diet and physical

activity as well as in insulin or other agents




Insulin adjustment

Adjust insulin dose prior to the tested blood glucose level

If BREAKFAST If LUNCH If SUPPER If BEDTIME If OVERNIGHT
glucose is: glucose is: glucose is: glucose is: glucose is:
LOW HIGH | LOW HIGH | LOW HIGH | LOW HIGH LOW
Decrease | Increase | Decrease | Increase | Decrease | Increase | Decrease | Increase Decrease
Bedtime Basal Breakfast Bolus Lunch Bolus Supper Bolus Bedtime basal or

bedtime snack bolus




Example

Premixed(70/30) 20-0-10 sc ac

Increased insulin
morning dose

Increased insulin
evening dose

Breakfast Lunch Dinner Bedtime
120 - 180 -
132 - 215 -
118 - 167 -

Premixed(70/30) 20-0-10 sc ac

Breakfast Lunch Dinner Bedtime
180 - 120 -
215 - 132 _
167 - 118 -




Example

Add short acting
insulin at lunch

Advice low carb /
low Gl food for Lunch

Premixed(70/30) 20-0-10 sc ac
Breakfast Lunch Dinner Bedtime
120 - 180 -
132 110 - -
- 125 211 -
126 - 169 -
- 130 194 -

Continue same dose
of premixed insulin




Insulin resistance




Insulin resistance

Genetics

Aging

Obesity

Lifestyle: smoking, sedentary
Medications

Disease
o Cushing’s syndrome
o Acromegaly

o Hypothyroid

Anti-infectives: Increased
peripheral insulin resistance

Protease inhibitors

MNucleoside reverse
transcriptase
inhibitors

Antipsychotics: Mechanism
not established. Clozapine
and olanzapine are also
associated with weight gain
and development of diabetes.
Aripiprazole is not associated
with these risks

Chlorpromazine
Clozapine
Olanzapine
Quetiapine
Risperidone

Cardiovascular: Multifactorial

Beta blockers
Thiazides

Systemic glucocorticoids:
Multifactorial (increased
hepatic glucose production,
increased insulin resistance,
increased PPAR gamma
receptor expression)

Class effect (a
Commaon cause of
clinically significant
drug-induced
hyperglycaemia)

Immunosuppressants:
Decreased insulin synthesis
and release

Cyclosporin
Tacrolimus




yards greater weight loss and overall health improvements

@ T2D remission
@ CV mortality

@ Cardiovascular disease @ HFpEF

) NAsH

@ Prevention of T2D

) NAFLD

@ Dyslipidaemia

@ Hypertension
@ Hyperglycaemia

0-5% 5-10%

Tackling obesity positively impacts different cardiovascular disease risk factors thereby improving overall cardiovascular health.>#"

CV, cardiovascular; HFpEF, heart failure with preserved ejection fraction; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; T2D, type 2 diabetes.



Male 34 yr

T2DM, HT, DLP, morbid obesity

BW 119 kg, HT 170 cm, BMI 42.2 kg/m?
On MFM(500) 2*2, glipizide(5) 1*2
HbAlc 10%

Indication for metabolic surgery

v’ BMI > 37.5 kg/m?

v' BMI > 32.5 kg/m?2 with comorbid
(T2DM, HT, DLP, metabolic syndrome, OSA,
PCOS, MASLD, CAD, HF, CVD, CVI)

v" BMI > 30 kg/m? with uncontrolled DM

" pueuTLan weithuinlian

m lAeaaanniadnig
a Aal 1 v YV di 1
ANl e azdaada willagdng

- o (LSM + Tfenagnaumunian)
" Augnldadaus

= % hypoglycemia
Management in this patient
v Continue same treatment regimen
v Advice compliance
v" Advice SMBG
v’ Consult obesity clinic for metabolic surgery



MFM 2*2, Glipizide 1*2
BW 119 kg, BMI 42.2

Hba1C
11 r "

________________________________________________________

1054----------------zzopoo -]
] Sleeve gastrectomy
N BW 123 kg, BMI425 |
N N | Off MFM, glipizide, anti-HT =~

.........................

No medication

BW 92 kg, BMI31.8 |
: No medication
N -------------------------------------- ------- BW 75 kg, BMI 25.9
B T T i I o o o i
“Diabetic remission”
+ 25/1 .2;’.2566 18 _I._56.-' 1 C‘I._'So :"H'f'“"ilf"2568



Real-life strategies for T2DM control:
What can we do?

v Aware of hypoglycemia

v" Avoid high glycemic diet, high carb diet, or simple sugar
v Weight reduction, {, insulin resistance

v’ Insulin: injection technique, lipodystrophy, insulin storage
v’ Advice self-monitoring blood glucose (SMBG) and self titration of insulin
v’ Intensify treatment

v’ Avoid therapeutic inertia

v' FBS and HbA1c discordant
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