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Diabetes Mellitus: Definition

One out of 3 individuals born in 2000 will
develop diabetes in their lifetime

Diabetes Pre-Diabetes
Current criteria’'s of Diagnosis .
St DM 9 IFG 6.1-6.9
« Alc>6.5% o IGT 7.8-11

FPG > 7mmol/L
2hPG>11.1 mmol/L
RBG > 11.1 mmol/L

(With classic symptoms)



Scenario-1

Mr.X. Professor

Age-54yrs. Physical Examination:
*Smoker hight, weight, BMI, BP
164 cm, 72 kg, BMI: 26.7

BP-120/80 on Losartan Foot examination:

FPG- 6.8.**Al. 7.8

Chol -232, HDL -36, Dental problem,

LDL- 168,TG-186,SGPT-36

*Urine micro albumin >52 Fundoscpic exam

**Most of our patients come with blood glucose
only



Bangladesh will be 8" in diabetic population by 2030
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Diabetes Management: Basic

e D-Discipline- Knowledge




Diabetes Management: ADA

A-HbA,c - Hyperglycemia

B-Blood Pressure-Hypertension

C-Cholesterol -Dyslipidaemia




How to start? The ADA-EASD Management Algorithm

Lifestyle intervention and metformin
A

If HoA,, 27%*

— v T~

Add basal insulin Add sulfonylurea Add TZD
(most effective) (least expensive) (no hypoglycemia)
/\

If HbA,. 27%

v ¥ o v

!nten_sify Add TZD Add b_asal Add
insulin** insulin** sulfonylurea
N \ \ \
If HbA . 27%
v
Add basal or

intensify insulin

Intensive insulin + metformin +/= TZD

* Check HbA,. every 3 months until Hb A, <7%, and then at least every 6 months.

*% 1
Preferred based on effectiveness and expense. Nathan DM et al. Diabetes Care 2006;29(8):1963-72.



Treatment :Individualized

DSME

Level ,ways, benefits of control
Complications - hypoglycemia

SMBG

. SMBG:frequency
. 3 or more times

T1DM
Pregnant

T2DM with insulin
. Others not defined




Life style interventions

e Diet
* Discipline-:Knowledge
‘Exercise
:Behavior modification



Diet: Not only rice,/CHO:
Calorie: low fat+low CHO diet

« CHO: CHO:55-75% : Monitor use~130gm/day

« Dietary fibre:(14gm/1000 kcal), whole grain food

 Fat: Saturated fat <7% total calorie-transfat should be minimized

* Protein:10-15% (do not exceed 1 g/kg body weight)
* Alcohol:< one drink/day (F); :< 2 drink/day (M)

« Nonnutritive sweetner,sugar alcohol-within acceptable limit

Job of nutritionist
Physician and patient
Must have clear idea




Nonnutrient sweeteners

Aspartame
Sucralose * Not free, they also
Saccharine need to be used

Sorbitol with limitation



How to construct a diabetic diet
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*Total calorie

*Ratio of CHO,Protein,Fat
*Some source of sour
*+One sweet fruit,one
egg,one cup of milk

*Spacing of meals

*Rational national
items and name of
food
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Construct a diabetic diet: Exchange diet
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Diet: Permission/limitation
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Physical activities : Individualized

Wt —must bring it to
normal

* Atleast 150 min/wk
moderate to intense
aerobic activity(50-
70% of maximum
heart rate)

mnuvUzb my~__ " _vKzb

- ¢ At comparable BMI, South Asians

have 2-3 times more body
fat than Europeans'’

 ~loss of 7% body
Welght(~4Kg) ¢ Diabetes with obesity leads

Wt loss effective ~ to three fold increase in acute
2yrs(effect obvious in 3 o1%  Bodyfat 212% organ failure and mortality”
wee k S) European South Asian




Exercise in presence of complications

Retinopathy (PDR & severe non-PDR): contraindicated
P.Neuropathy: encourage non-wt bearing exercise; swimming
Autonomic neuropathy: needs prior cardiac evaluation

Nephropathy: no need for restriction



Drugs: OHAs: Dosage range(6 classes)

¢ SUs:
- Gliclazide:1.25 mg to 20 mg/day; two divided doses
- Glimepiride :1 to 8 mg once daily
- Glipizide :2.5 mg once daily to 20 mg twice daily
- Glibenclamide :2.5 mg once daily to 20 mg twice daily

* Meglitinides:
- Ripaglinide :0.5mg to 16 mg/day;b4 each meal
- Natiglinide :1 -6 tab(120 mg tab)/dayb4 each meal



Drugs: OHAs: Dosage range

Metformin: ~ 3000 mg/day

TZDs:
- Pioglitazone~45mg/day
- Rosiglitazone~8mg/day

DPPA4i:
- Sitagliptin:~100 mg/day
- Vildagliptin:~100mg/day

Acarbose :~300 mg/day



Facts for OHAS

Do not split sustained release tabs

Never use ripa and natiglinide with other SUs
Each drug have maximum dose

Need to know Secondary failure

SU, DPP4is: Contraindicated in Creatinine >2.5
Rosiglitazone, pioglitazone cause edema

Metformin, acarbose - contraindicated in RF




Facts for OHAS

ADA prefers modified release formulation for SU
Europe banned Rosiglitazone

FDA warns DPP-4 inhibitor because of causing acute
pancreatitis

FDA still does not approve DPP-4 1 & insulin
combination



Comparison of action: Insulin

Ability of OHA to reduce Alc

AGI A 0.8 Max Alc% Reduction

0 Efficacy of OHAs Declines with Time

SU - 1.5 v Alc rises at ~0.2% t0 0.3% yearly on stable therapy

» This rate is the same as for diet alone, sulfonylureas, and metformin
» R-Cell function declines at the same rate with all these treatments

» Combination treatments are routinely needed
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Insulin: Education to patient

* |s not the last resort
« Does not cause dependency

 Earlier to start better is outcome
(avoid glucotoxicity,lipotoxicity)

« Hypoglycemia(1-3/100 with A1C~7)



Starting insulin therapy: T2 DM

Treatment naive:

The usual total daily
Insulin requirement is

0.1 to 0.3 units/kg/day.

(10 unit/day)

* Insulin used to replace OHA:
Initial dose is higher

(~0.5- 1 unit/kg/day)




Insulin to start

Supply some food at bed time if o Start with NPH.
BD insulin is taken early

evening  Add short acting in 2:1
ratio when requirement
>30unit/Day

o ** Start with Long
acting analog

« Add rapid acting need
to be given minimum 3

. times

R Devi _

\ Bfevgifﬁg « NPH/Premixed can be
Barriers to given 12 hrly

Therapy



Comparative Action of Insulin

Insulin :Onset : Peak :Effective
duration

Lispro :5- 15(min) 30- 90 (min) 3to 5
hrs
(rapid analog)

Regular :30 -60 (min):2 to 3 hrs:3to 6
hrs

(short acting)

NPH :2 to 4 hrs:4 to 10 hrs 10to 16
hrs

Glargin/Detemir : no peak
(long acting analog)

Evolution

Bovine/pork
Purified
Human
Analog

Insulin analogues with
longer, non-peaking profiles
may decrease the risk of
hypoglycemia




Insulin uptake from subcutaneous tissue: Advantages of
‘rapid-acting’ & long acting Insulin analogue

‘Rapid-acting’
insulin é b

analogues: N ‘LL ‘( &’ Q
Insullig lispro b‘w d A |=|>: ><I=|
Insulin aspart * > A < & &

Phenol

‘Rapid-
acting’

insulin ’:4 4 > <

Precipitation

[ Dissolution

Hexamers Dimers Monomers
10-*M = 10-5M ==p 108 M

O

Capillary Membrane

analogue:
Insulin
Lispro

Capillary

Insulin in Blood

Adapted from Brange J, et al. Diabetes Care 1990:13;923-54.
Becker RH. Diabetes Technol Ther 2007;9:109-21.



Bed Time In$ulin Regimen

Insulin

Time of day

Basal Bglus Regimen

bttt

Time of day

lit Mix Regimen

A
Intermediate acting
+ short-acting

Before Breakfast

1' Time of day
Intermediate acting

+ short-acting
Before Dinner



Consensus Statement

Tier 1: Well-validated core therapies

p Lifestyle + Metformin . Lifestyle ++Metform|n
. . + S - |
Al Diagnosis: Basal Insulin Intensive Insulin
Lifestyle *
+ H -
Metformin - Lifestyle ++Metform|n
g Sulfonylurea?
STEP 1 STEP 2 STEP 3

Tier 2: Less well-validated therapies

Lifestyle + Metformin

+
Pioglitazone
No Hypoglycemia
Oedema CHF
Bone Loss

Lifestyle + Metformin

Pioglitazone
+
Sulfonylurea®

Lifestyle + Metformin
+
GLP-1 agonistb
No Hypoglycemia
weight Loss

Lifestyle + Metformin
+
Basal Insulin

Figure 2- Algorithm for the metabolic management of type 2 diabetes; Reinforce lifestyle interventions in every visit and
check A1C in every months until Alc is <7% and then at least every 6 months. The intervention should be changed if
A1C is 7% aSulfonylureas other than glybenclamide (glyburide) or chlorpropamide. B Insufficient clinical use to be
confident regarding safety. See text box, entitled TITRATION OF METFORMIN. See Fig. 1 for initiation and adjustment
of insulin. CHF, congestive heart failure.



Management of
Patients With A1C
Levels of 6.5% to 7.5%

-

Started with 1T|I\‘/:ptle tgf;afy X
Met + -1 +
vrCi(t)r?zti?r?;?Fc))}/4 2.Met+ GLP-1+ Glinide
group,target 6.5 3.Met+ GLP-1 + SUs
*AACE 4.Met+ DPP-4 I+TZD
5.Met+ DPP-4 I+glinide
\ 6. Met+DPP-4 I+ SUs /

Dual therapy

. Met / TZD + GLP-1
. Met / TZD + DPP-4
. Met / TZD + Glinide
. Met / TZD + SUs

-

Monotherapy
1. Metformin
2. TZDs

3. DPP-4 inhibitors
4. AGIs
Glycemic Control Algorithm, Endocr Pract. 2009;:15(No. 6) 543

=

\N 4




Management of /Im

Patients With A1C as basal, premixed,
Levels of 7.6% to 9.0% prandial,
Dual RX started at 7.6% or basal-bolus insulin

**
AACE Metformin is the
/ most common and safest

\medication to combine/
Triple therapy with insulin

1.Met + GLP-1 + TZD .
2.Met+ GLP-1+ TZD ﬁf A1C>6-5%J

/ 3.Met+ GLP-1 + SUs
4.Met+ DPP-4 I+SUs

5. Met+TZD+ SUs

/ Dual therapy
1. Met + GLP-I

2. Met + DPP-41 Ef A1c>6,5°/cJ
3. Met + TZD

Monotherapy, 4. Met + Glinide
5. Met + SUs
unlikely to be /

successful in this group
Glycemic Control Algorithm, Endocr Pract. 2009;15(No. 6) 543




Management of

Patients With A1C
Levels of >9.0% / \
Polytherapy start at 9.6%,n0
monotherapy **AACE Institute therapy
as basal, premixed,
prandial,
/ or basal-bolus insulin
Combination therapy Metformin is the
1. Met + GLP-1 most common and safest
2. Met+ GLP-1+ SUs medication to combine

3. Met+ DPP-41 \ with insulin /
4. Met+ DPP-4 I+ SUs
ﬁ 5. Met + TZD

6. Met + TZD + SUs

/. Met + GLP-1 + TZD -
&Met+DPP—4 I+ TZD /

Monotherapy

N\ pd Glycemic Control Algorithm, Endocr Pract. 2009;15(No. 6) 543




AACE/ACE DIABETES ALGORITHM For Glycemic Control |*igeme:

LIFESTYLE MODIFICATION

Al1C 6.5 — 7.5%%
Start &
. AT orzorberei>y
continue l nmMET T I DPPa * I S P -1 I T= = I AcSE = I
for 3 * Z - F Ados.
months I e T Hoorsstry

GLP-1 or DEPa |

MET - =D =
Glinide or SuU 5

T=D - SGLP-1 or DPPa ¢

Colesevelam

AGT &

+ =2 - F Ados.

T r=ple T Herezi>y

VIET = T=0 =
SLP-1 or - =

MWMET = —

DEeea ¢ Glinide or SU <7

+ = F Aoy -

INSLUILIN
= Othher
Agenit(s) S




AACE/ACE DIABETES ALGORITHM For Glycemic Control |*igeme:

LIFESTYLE MODIFICATION

!

AA1TC 7. 6 — 9D92.0%

I recal T Prermapoy &

GLP-1 or DPPa |

SU or Glinide =-S5

I =2 - F Ados.
S

T rple T Hercg>y

SLP-13 =
- T =
or DPPa e
MIET - SLE—1
or DFPPa ¢ —_—suU 7
T=D =
l Z - 3 AMos.
INSULIN

= Othher
Ageniti(s) S




AACE/ACE DIABETES ALGORITHM For Glycemic Control

A1C > 9.0%

A1C Goal
<6.5%

Drregg Texivre I Terder T reatmeeny
Sy fopare s I Do Symmeptorras
GLP-1
or DPP4 1 7
INSULIN = SU INSULIN
= Other MET TZD 2 * Other

Agent(s) &

GLP-1
or DPP4

S Agent(s) &
+= TZD

AACE/MCE Algorithm for Glycemic
Control Committee

Cochairpersons:
Helena W. Rodbard, MD, FACP, MACE
Paul S. Jellinger, MD, MACE

Zachary T. Bloomgarden, MD, FACE
Jaime AL Davidson, MD, FACP, MACE
Daniel Einhom, MD, FACP, FACE
Alan J. Garber, MD, PhD, FACE
James R Gawin L, MDD, PhD

GSeorge Grunberger, MDD, FACP, FACE
Yeaehuda Handelsman, MD, FACP, FACE
Edward S. Horton, MD, FACE

Harold Lebowitz, MD, FACE

Philip Lewvy, MD, MACE

Etie S. Moghissi, MD, FACP, FACE
Stanley S. Schwart=z, MD, FACE

Nooa =

o0k w

May not be appropriate for all patients

For patients with diabetes and A1C < 6.5%,

pharmacologic Rx may be considered

If A1C goal not achieved safely

Preferred initial agent

DPP4 if T PPG and T FPG or GLP-1

if 1+t PPG

TZD if metabolic syndrome and/for

nonalcoholic fatty liver disease (NAFLD)

AGIIF T PPG

Glinide if + PPG or SU if 1 FPG

Low-dose secretagogue recommended

a) Discontinue insulin secretagogue
with multidose insulin

b) Can use pramlintide with pramndial
imsulin

Decrease secretagogue by S50% when

added to GLFP-1 or DDFPFP—-4

If A1C =< 8.5%, combination Rx with agents
that cause hypoglycemia should be used
with caution

If AM1C > 8&.5%, in patients on Dual Therapy,
imsulin should be considered

LIFESTYLE MODIFICATION




Scenario-2

Mrs.X. 39 yrs.

Ht 154 cm.Wt 62,

FBG: 17, ABF: 27, HbA1C: 12.4%
TG - 440mg

SGPT- 54,Creat-1.2

BP- 120/85

** Request not to give insulin



Insulin- the Rx

Hypercatabolic states

* Pregnancy

« HbAL1C >10 .
. FBG >13.9 mergency
. RBG>16.7I » Secondary failure

Presence of ketonuria
Gross wt loss



Algorithm

* Not well proved
* Done by meta-analysis and review of articles

« With help of experienced practitioners



T2 DM & Co-morbidities



Diabetic dyslipedimea

Dyslipidaemia in Diabetes: Targets of Lipid

*Increased triglycerides =
*Decreased HDL cholesterol |~
N Ul dLD  TG- < 150 mo/dl

ormaliincreasec + Total Chol. - < 200 mgd
(qualltatlye alteration + HDL - > 40 mgidl { Female add 10)
Predominant small dense - LDL - < 100 mg/d

lipoproteins < 70 my/dl (CAD,CVD)

. Screen once fasting in a year
okk*k
Atherogemc Test evry 3rd maonth if treatment

dyslipidemia needed
Every year if controlled



Hypertension with diabetes

TREATMENT: HYPERTENSION PREVALENCE WORLDWIDE

Interfere: -
BP - 130- 139/80-89 mm Hg
Life style modification
&
Behavior therapy for 3 months
(Max.)
+

ARB/ACEI(RAAS Blockers)

Hypertensive
Ik 1, I 'H.
cation at L

and Blood Institute. Bethesda,

BP - 2140/ 90 mm Hg Target BP -

Start anti-hypertensive
Hypertension->140/90
Rx-Target- <130/80

Nephropathy <120/70



Diabetic Nephropathy:

Nephropathy-(30%)

Stages Of Renal Disease
In Persons With Diabetes

* Silent- UAE (urinary albumin excretion) normal,
increased basal membrane thickening

* Microalbuminuria — UAE is 20 to 200 ug/min
* Clinical Albuminuria (Nephropathy) - = 200
ug/min
- * Advanced Clinical Nephropathy {Pre — ESRD)
N » ESRD /Kidney Failure

% 42
T P



Nephropathy:

e Screening:
- Urine Albumin: all at DX
- ACR: every yr/fonce in 5Yr
- S.Creatinine:every yr if normal

e Treatment:
- add ARB/ACEI if microalbuminuria



Diabetic Neuropathy:

Stretch

« Sensory and wescde  SeSory L s
e Motor
e Mixed

e Autonomic

Thigh musde
contracts

Pain, paresthesia Clinical tests at Dx
Amitryptyline For DPN and Autonomic neuropathy
Gabapentine,carbamazepine No special investigation
NSAIDs
B12,B6,B1

Negative symptoms
Personal precaution

Gastroparesis:
Domperidone

Erectile dysfunction
Sildenafril
Prostaglandine




Diabetic Retinopathy:

You should have your eyes checked
regularly by your You ophtalmologist
Initially and once a year, because this
is the only way to detect changes in
your eyes as early as possible
Pregnancy: first trimester with close
follow-up throughout pregnancy and
for 1 year postpartum




Regular Blood
follow glucose

Daily foot
cafe \\

Foot
ware

Nail

care




Prevention

Aspirin:
A. Framingham 10 yrs risk >10%
B. One other risk factor +

Statin: >40yrs + risk factor, LDL >100
Education

Cessation of smoking

CHD screening- not routine for asymptomatics
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|
Control
Summary —

o .
Lo g - 5& L
- =

HbA1C is key criteria for control
Realistic Target---

Lowest Alc possible

without unacceptable adverse effects

Needs composite management, not only
hyperglycemia

Start with life style modification and metformin
Rapid addition of new regimen in need

Early addition of insulin if needed



Targets of control

BMI <25

BP <130/80
HbA1C <6.5%
FBG <6

ABF <8

LDL <100
HDL >40

TG <150

TC <200



Conclusion

 Diabetes mellitus is rather a disease
spectrum, not a single disease

* You know diabetes, you learn medicine



No diabetic should die
untreated,unfed,unemployed
even if he is poor




Thank you

Figers roar
T}tion drearrts rmmore!!




