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The journey of glucose in the body

B Glucoseiscalled # FUEL # v v v

GIUCOS U s LS aneadl LAY o 5l 48Ul jaime Y 238 o sans slalall cc V) gl 2 dgll sa iy
L) alaza Landa g 5 oS gla ) J s 5 aniag®hy <« carbohydrates e s sise IS JSka gl L 2y
A4Sl Sy Sl sl o Uy galall Sl (55 Sl S ol &) 505 Glaall (55 il 5 o s Lo (5 5ing
Ol S

Carbohydrates :J) ¢!

wPolysaccharides
wDisaccharides ----> alll S g ceagStall Sy o gadl Sl 60,

e Ofiela I ga Led Jumdn 5 carbohydrates J) 4 L sazall Jea g JSY) alill dilee 22y o

carbohydrates J) ¢ 53l JS1 ALlS 5 ) sumy arngll Ailee Caas lie small intestine J! dea sy oS 22 ©
(e 3585080 I Jpad

4and G300 S s e intestine J)s stomach J & carbohydrates 1 asss #Us o

Glucagon like peptidel (GLP1)

D58 shadl Jseas 2 e Gl susi¥ (558 51 AN 2eiudll pancreas J f s2 s 5o Al beta LA 4 4ialioa
aall

[GLP1 Enhances Glucose Dependent Insulin Secretion]
. Station 1A (V) ai adasall Lepauia 535 incretin effect 52 4dda 5l | gansy clalall 5
pall LA )5S slall Jaaa A cpd sV )81 5 aliaia¥) dlae JWaiS) 3 jaay alee iy 03 () 50 ) ik
sliae AN Gsan 5ok Lo lu e aanlal adll 3 glucose J) s st g n L2 Glycolysis J) ddee olic
Y S pall A o et 18 Glil Gaags o« Dipeptidyl peptidase 4 ( DPP4) 4wl GLP1 J) ) 2Y
pll (A Sl (5 shuse (bl

DDP4 ---> Station 1B
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el dlaad a2 i ¢
amylase J s ol Sl ey 3l ddan 50 gty i o8l
lactase J) ) sl Cilay jilddani gy auagiid by Sl Ll
lactose crlll JSu aimgn M
sucrased! sucrose sl Sl acagy
fructose J) fructose 4SS acagy
carbohydrates J) g 5 JS aan 5o (52 4 saal) Slidaall JS (0 Cargl)
Glucose JI leass! 435 o) goa (N Lely g
Caiay @i )5S glal Jgad gllie i 43heS Clilaal auady Glucose JI ue 4l 4l Y1 by Sl s
puall WA S e g 5 gh g aall Jia o (liie intestine J) ow 35S slal)

Station 2 (V) s ahaadll Leaania intestinal absorption J caelis 52 adasdl

1S pal LA I 5 g8 sl iy s

4l laial (505 GLUT en! transporters Jdi (= g 53 2 5 cell membrane J! e <lisi s s 3o yh e J3ay
Glucose transporters
gVl
GLUT 1,2,3,4, etc
~aall WA S glucose J) Jass lie cell membrane J) 8 <l 8 ) channels deais 535
cec amanll LIA JS dplaza Ly 5 oo diima eliae ) gl i daiil A 35a 50 GLUT Jl g5 e g 55 IS5

«« Beta LAY Jaay (lie 4nds e S slall daan (ed 58 5 Len (ald GLUT L 4nsdi by jSad) LIS () s
JJay Gliie auall LA 5 elime ) 48y 8 GLUT J (e Jaids aasm 98 A Insulin ) o ses 508 lie
. & Glucose
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Il Insulin secretion ]J

Wl oS beta cells ) e Gl i) ) A

Mediated by increase in blood glucose level in addition to prandial Glucose dependent insulin

secretion (incretin effect of GLP1)
¢ Ol gl Uk s
JSY) ga ol g pll A glucose J) dazae 330 3 anlaiulS ol gV 54
(<8 ) e JE5 9 2 35 JSYI 6 jaae A glucose J) A 4288 6 50 40aS)
(Lo 5540l pual 4aS) Lgianmy s Sl sl G Ho0
@ MECHANISM

Glucose ----> GLUT in cell membrane of beta cells in pancreas ----> closure of ATP sensitive

K channels ----> tintracellular K ----> Calcium release ----> secretion of insulin from granules .
Station 3 (¥) & «kasall insulin secretion J) (sevia
@ACTIONS OF INSULIN:
All actions of insulin has a certain goal
— to lower blood glucose level Through the following actions
w Stimulation of Glycolysis
w Stimulation of Glycogenesis (synthesis of Glycogen from glucose)
wInhibition of Gluconeogenesis
(Gluconeogenesis: synthesis of Glucose from amino acids & fatty acids)
w Stimulation of lipogenesis

(Synthesis of lipids from fatty acids)
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LAl e Jaidy glie glaS 5 sensitivity 4l 0¥ daan © Ll 558 slall daay s LA Jaay (e Insulin J) e

dansl 2 31 B2y (e 225 4zl

Peroxisome proliferator

receptor gamma 4l A

Station 4 A (%) &2, 4bkaall insulin sensitivity J ewis
receptor <
Peroxisome proliferator receptor gamma
Station 4 B (¢) & adasall Lepansia

5 sina (al@) oo aagmill 5 4l ~U5Y Glycolysis J) dlee Jisg s e amadl LIAD 5 S glall Jaay Insulin J)
bl Jaxall LN aall 8 i)

5215 Glycogenesis J ke 535k (e liver J) 2 4533 insulin I e 4aalall ge 2l ) 5 S sla 4d o L

J dlee Lanty M5 free fatty acids J ) 4l jobas (e Glucose d) zl) a5 <« Glycogen )

««Gluconeogenesis

lipogenesis Asuia s (I (saall aan il 55 La 5 free fatty acids J) Jssn | sal

A Al i) gifiod Gaw Laa
JSY) s iy aall & glucose J) s sie -
Prandial Blood Glucose 4xwis 035 A= glucose JI s sive c¢ JSI st aal gll o)) Jixay
(1) 334 prandial blood glucose J (oexia
Phase |

@Jgudﬂ“ ds\}”dg)kuceﬂ\dm‘géﬂadgj\glucosed\&@&wuﬂjﬁ@MY\%j

bl o) sive () 2l i glucose ) s sive
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s Jsadl s AL

¢ abual) 8 558 g o 5il) B i g Lgudarg g il o) (o 48U g 5 S sladly ansad) 2oy (e

RN
The liver (hepatic glucose production) through the reverse actions of insulin
- Stimulation of gluconeogenesis
- Stimulation of glycogenolysis
- Stimulation of lipolysis (free fatty acids as a source for glucose synthesis (gluconeogenesis)

Lol CU 50 8 o mediated 225

Counter-regulatory hormones

Glucagon
Cortisol
Epinephrine
Growth hormones
stress hormones Lyl Leile (3lhy g e insulin J g action J eabcasll La (g2 Sligayelly -
surgery J\s stroke Js M1 Js infections JV s stress JI < 5 (8 oS Sy 580 (535 -
DKA J deaty M S L g ec Sl ety bandag -

DKA J) (& (e 03 2281~ ydi
Hepatic glucose production
Station 5 (©) pd dasa dzenia
s age 025 Basal Blood Glucose 4wl a sill ¢l 5 Lewany 5 laa dll G pall (& Sl slas dals 4d3gala
Basal blood glucose
(1) ol dyansia

Phase 11
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J L));cla.mujc oS g small intestine J bh&hmé& Gl gl e g gi 4l o) elalal) RE)H) A 50 @
leausl glucose JV bl e ) Blua 5aS 1 sl2idin Kidney J 4 tubules
Sodium Dependent Glucose Co-Transporters

\

3

Sodium Glucose Linked Transporters (SGLT)
ﬁubﬂwu\;a.a.ous o‘)\_.\.c T~F)

Na-K ATPase pump
LBa e 58 sladl (sanm e (38 Al 50
SGLT1 e s intestine J) 8 S
SGLT2 %= 5 proximal tubules W& &

proximal J' L3A & sk oo aall G axa i glomeruli J Gask oo ldiall 5 S ol JS Janiy 6 525 @
sl (B 005 5 S ladl J i ea )l Hlad o e YA (G sty Le 5 S lad) o Lilall (s tubules

Station 6 (1) A 4dasall Lpewia SGLT 2 J) ddase

s Summary of Glucose Stations in the Body
- Food containing carbohydrates --> stomach ---> intestine ---> digestion
— Polysaccharides & disaccharides --> glucose--> release of GLP1Agonist (station 1)
— glucose absorption from intestine (station 2)
— Insulin secretion from Beta cells (station 3)
— insulin entry into cells & sensitivity (station4A) & PPAR gamma (station4B)
— hepatic glucose production in between meals ( station 5)
— SGLT2 (station 6)
e Glucose in blood is either postprandial (Phase I)

e Or In between meals & at night (Phase I1) -->basal blood glucose
403 gala

textbook J) 2 phases sl stations Ll (e b <33y ol g Jadd 4unlgial cilaMaial phases Jls  stations d)
) Gl gl agasti L Lgtinld
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Clinical Significance JsSsial) & g<a ga agd 43aa)

1) Every station is a site of action of anti- diabetic drug
@ Incretin based therapy (oral glucose dependent mediated insulin secretion) Station 1

wd GLP (incretin) --> GLP1 agonists --> (Station 1A)

- Liraglutide ---> Victoza

- Dulaglutide --> trulicity).

wi DPP4 ---> inhibition (DDP4i) --> (Station 1 B)
- Staglptin -->Januvia
- Vildagliptin --> Galvus

- Linagliptin --> Trajenta

@ Intestinal absorption (Station 2)

- Metformin (Glucophage)

& Insulin secretion from beta cells --> Insulin secretagogues (Station 3)

wsSulphonylureas

- Glibenclamide ->Daonil
- Gliclazide -->Diamicron

- Glimepride --> Amaryl

w/Non sulphonylureas secretagogues
- Glinides:

Repaglinide: Novonorm

@ Insulin sensitivity (Insulin sensitizers) &3e3

«s Metformin (Glucophage) (Station 4A)
w/ Glitazones (Thiazolidinediones) [ acting on PPAR gamma (Station 4B)

- Pioglitazone (Glustin or diabetonorm)
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& Hepatic glucose production (Station 5)

ws Metformin (glucophage)

@ SGLT2 (sodium glucose linked transporters) (Station 6)
wl SGLT2 inhibitors

- Dapaglifluzin ( Forxiga)

- Canaglifluzin ( Invokana)

- Empaglifluzin ( Jardiance )

2) Insulins act on phases of blood glucose ( Prandial & Basal Blood Glucose)

& Drugs acting on phases (Insulins)

w Drugs acting on prandial blood glucose (phase I)

ws Short acting insulin

- Regular insulin (Actrapid & Humulin R)
w Ultrashort insulin

- Insulin glulisine ( Apidra)

- Insulin Lispro ( Humalog)

- Insulin aspart ( Novorapid)

w Drugs acting on Basal blood glucose (phase 11)
wsIntermediate acting insulin (isophane)

- NPH --> Humulin N
wJslong acting insulin

- Insulin glargine (Lantus)

- Insulin degludec (Tresiba)

00 Insulin regimen must cover both phases of blood glucose to be effective (prandial & basal
blood glucose)
long J sl Sy ¥ g aall (8 Sidl (5 siuse Japial 1y jiie J gmiall sl Gl stV Janio () (Sar Y cc ) ey
oral 453 ge ) Jsziall jual gtV e 325 O el pall (8 Sl (5 giue il 13 jéi geting insulin
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3) Destruction of pancreatic Beta cells

---> Absolute insulin deficiency ---> like Type 1 DM
replacementod swi¥) s ek 4a3le
w Oral anti- diabetic drugs are not suitable for the treatment of Type 1 DM

4) lack of insulin sensitivity ---> insulin resistance --- > Type 2 DM
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sDIABETES MELILLITUS »

Classification, Pathogenesis, Clinical Features, Diagnostic Criteria and Complications

INTRODUCTION

Glucose J! e 4ala Glaglaa ld ) Lo ay o

S Ggan N sasa AU JIad ) g act il s Sl i ye s 4gl Cayai g ¢ adall GV 8 anad) Jdadls )
oS Qliclacla 4lyg 5

=+ Definition of Diabetes:

Group of chronic metabolic disorders characterized by abnormalities in insulin secretion or
action (or both) .the resulting hyperglycemia is associated with disturbed carbohydrates, fat and
protein metabolism which lead to long term organ dysfunction

Osap pal e 4a3lll 5 4ie Jall (al eV (e de sama 03 ¢ padlA 5 sale (e 3 jae (ie g4 4 2T e ©

G oS J lalia 55 I o s el gotions J) JS (8 JBEA) Leale o i g e aiideld axe ol ol gut)

1) Hyperglycemia
2) Hyperlipidemia
3) Protein catabolism (in severe cases)

SV 535 U L 5 ) (8 4 sal e W) S e e L sy €6 < sias (530 e 53 ) sl o

End organ damage

Renal failure, Ml, heart failure, strokes

Leg ischemia, diabetic foot, Peripheral neuropathy, retinopathy
aclid) Cana uils )

And Increased risk of infection
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+ CLASSIFICATION:

1) Type 1 Diabetes:
o Absolute deficiency of insulin secretion due to beta cell destruction,
o Beta cell loss is either immune mediated (90%) Or idiopathic (10%)

o All patients require insulin, typically are non-obese, prone to ketoacidosis

:J¥l g sl e Sl e

early adulthood... s adolescence 4&! !l (s childhood 4l galall (s (8 o Wl o
Cogyma e G ol Wlle elie Casad Peta LA Al 5o 0l sV 2l (8 JolS Ji 4 ©
(Srafilly (pl guiVL andle ol - ylia )

2) Type 2 Diabetes :
oCombination of insulin resistance and relative insulin deficiency (progressive insulin secretory
defect), often preceded by a period of abnormal carbohydrate metabolism (pre-diabetes)
oPatients are typically obese, may not immediately require insulin, and are not prone to
ketoacidosis.
P oSl (e (AUl g sl
¢ gy V15 BN 3 WIe o oll o 58 8 lann e alladl 8 Sl eV S (e ZAC Bl o
¢« Yo [ s agelis BMI JIs central obesity asdic J8Y) Ao g 4iam agaal a pall el o
L Ga ) 2m L Gl g zling (Sea s mpall iy (8 JBY) e (oral ) OV asS cusiumsag sl o
(Jradilly 4o ol & jdia ) (sl

3) Gestational Diabetes Mellitus ( GDM)
(\A;YA;M)LSSM\AL&)AJ&»DJ

4) Specific Types Of Diabetes due to other causes
a) Monogenic diabetes :
Maturity onset diabetes of the young (MODY)
Y Gl gl aal (& Sl (5 8 (i e )l (B OsSa p Y 5 G pdie s Asadll (s J o Sl (a ye e g 8
Cladl cpall Cua o) g8l add g elia (il g (S g e
HNF 1 A, HNF 4 A, Glucokinase (GCK)
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b) Disease Of The Pancreas
& 25 beta LA (8 GlaS Al Jany 5 JSS Ll pSall 302 unan (s e Al Sl e s 5l g 5300
AV pal eV Gila I S &gas
Examples
= Chronic pancreatitis ( steatorrhea + Epigastric pain + diabetes )
= Cystic fibrosis _xall (al ) (4 4s b Gu
= Hemochromatosis ( iron overload)

Liver affection + DM+ bronzed skin + hypogonadism + arthropathy + heart affection).

c) Endocrinopathies
Ol gD oalicaall i e sl 318 A Bab ) e o jle (535 55U S Gagan I a8 4 all 223l (8 Gl el (525
(Counter-regulatory hormones)
Q006 b 558 slall ey

= Acromegaly ( 1Growth hormone).
» Cushing Syndrome ( 1Cortisol).

» Glucagonoma ( 1Glucagon)

d) Drug Induced Or Chemical Induced :
- Thiazide, steroids, Niacin, atypical

- Anti-psychotic drugs and others

_L@J.agm\j(pre-diabetes) Jm\dguﬁ;f‘;u@)d\gu@em@)u\‘;@%q\ Y

e) Other Genetic Rare Syndromes
WL S daalian O 5SHy0 al 4di) 5 Ul el 525
Friedreich's ataxia
Myotonic dystrophy
Wolfram syndrome ( DIDMOAD)

Glycogen storage disease

+ Others
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+ Pathophysiology of Diabetes ¢ Sl 2 e b badally Jaay A 4

A.Type 1 DM
UL UEGacs 4,3.‘. dAAAéJ 43 U‘)S'J L D)

» Beta cell destruction due to either autoantibody + genetic predisposition

HLA- DR/DQ alleles or idiopathic (could be post-viral)
Ll sl

o

ABSOLUTE INSULIN DEFICIENCY

o bl bl

Marked Hyperglycemia

e e

Blood glucose exceeds the Capacity of kidney tubules

el b bl

Spilled into the urine (Glycosuria)

l

Osmotic diuresis (polyuria)
Excessive thirst (polydipsia)
» On The Other Hand &2&2
Lack of the fuel (glucose) in the Cells as a source of energy
(] Glycolysis)
The body uses another source of energy (Fat)
Lipids catabolism (lipolysis)

Weight loss (significant)

(S

In severe cases of hyperglycemia

(S

Acute marked lipolysis

LY

Production of ketone bodies in the body & blood (acids)

Acidosis (diabetic Ketoacidosis: DKA)
Type 1 DM is prone to Ketoacidosis.
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B. Type 2 DM :

Visceral obesity * genetic predisposition

(S

Insulin Resistance

L+ L L

Lack of glucose utilization + Lack of insulin utilization

o

Hyperglycemia + Hyperinsulinemia

o

More stimulation of beta cells to secrete more insulin

s

Glucotoxicity
With More insulin secretion
This Results in progressive decline in the beta cell mass over the time

>> programmed cell death >> Apoptosis mediated by TNF a

s

(Relative insulin deficiency)

e el el

Failure of glucose utilization

R bl bl

Utilization of another source of Energy (lipids)
Lipolysis

R bl bl

Hypertriglyceridemia /1Free FA
+

Accumulation of small dense LDL (C) ---> athergenic
(Occurs also in TIDM)

R bl bl

Lipotoxicity

s

Atherosclerosis & risk of ASCVD (CAD & strokes)




DR. HOSAM MOKHTAR DIABETES MELLITUS 2022 ... SIMPLE AND UPDATED

» On the other hand &3&2
Hyperglycemia

e e

Glycosuria

e

Osmotic diuresis
Polyuria +Polydipsia

e

Weight loss (less marked in T2DM)

N.B: most of patients with T2DM develop a stage of asymptomatic mild elevation of blood

glucose before they develop diabetes ---> prediabetes
N.B: It is estimated that, at the time of Type 2 diabetes diagnosis ----> patients have lost about
50% of their secreting beta cells.!ax ala

sk st sk sk sk sk sk sk sk sk sk sk sk sk sk s sk skeosie sk skeskeskeoskeoskeoskeoskeoskeosieoskeoskeoske sk e e sk

+ Pathophysiology of Complications (any type of diabetes)

Long standing Hyperglycemia
Glucose enters abnormal pathogenic pathways (polyol & sorbitol Pathways)

Formation of Advanced glycation End products (AGES)

Rodesegedasieg

Toxic to blood vessels particularly microvessels in essential organs

e e

Retina ---> Retinopathy
Kidney ---> Nephropathy
Peripheral nerves --> Neuropathy
In addition to affection of macrovessels

Rodhsbgedosiagdag

Coronary artery --> CAD
Cerebral vessels --> Strokes.
Limb vessels --> Ischemia.
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What is the clinical picture of Diabetes?

« Both type 1 and type 2 shares the same classic features:
- Polyuria
- Polydipsia
- Weight loss
14 sala
Ve sl 8 )L sale & S e coe (Typel&Type2) Sl fpanla) e sill (83 9a 50 0350 Js 0
wd Other features :
- polyphagia
- Fatigue
- Blurring of vision
L0 J oS o) Rl s (V) Aals Al gala
First presentation of Type 1 DM is
# DKA #
tachypnea g (8 ao Ohadb alb s jall oae
«« confusion ¢S« s kaussmal breathing J! dau
OhaS (AN (52 (al e V) ps Lk
Marked polyuria, polydipsia

+
Evidence of dehydration

L0 Sl i) e Sl (o ye ()5S0 O Sl (a2 (1) Aals Adigala
Type 2 DM ----> Asymptomatic

s screening aleaty 43l a5l Jidad Jary 54 5 48aally (ad iy Arodg
ADA guidelines...
o e i e db le e 451U S Lk
Type 2 DM --> Symptomatic
JERNPIENE P ST
beta cell mass.d! ¢
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HOBY ¢ LAl LY Sl G padds Ja 4
Jalally W) 4ie 2SUN Y 5 dadii oy ¥ Sl G ge -
It Is a Laboratory Diagnosis
oSl cpe SN el Jantgadd (<85 Lal o) G Bad i (al 2V -

Sl Qa1 531

Normal fasting B G (FBG): Y e s pany an sl e Jidas
70 - 100 mg/dl Slela A ( Fasting blood glucose)

Normal PPBG: Orie Loy JSY) 2my Dbl Julas

80 - 140 mg/dI (_postprandial blood glucose )

Normal random blood glucose: g gl A ) sie s

80 - 140 mg/DL ( Random blood glucose)

Normal A 1C<5.7 Al ) o gie a6 =Sl o Sl sl el
Osed ¥ lae e Sl Glycosylated hemoglobin
(A 1C)

< What Are The International Diagnostic Criteria For Diabetes?
1) Fasting blood glucose > 126 mg/dl Glebu A J8 g Sy a )Y aball Sl Julas
[[ORI]
2) 2 hours postprandial blood glucose > 200 mg/dl during Oral glucose tolerance test (OGTT)
Wala Vo 2l g ey sall (B s (e Ly JSYI ary (A LUl il
Glucose dissolved in water.

[[OR]]
3) HbAIC >6.5

L S 5 4gallal) Ciliial sall (ildas Jalaill ol () oS5 6 (aS) 5 (5 S sl sam Jidas
Certified from NGSP & standardized to the DCCT assay.
[[ORI]]

4) Patients with classic symptoms of hyperglycemia or hyperglycemic crisis

+ Random blood glucose > 200 mg/dl
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il cc 038 08 Lali 83 La (5 g peall Sl inl sy bl Ul (ol Vs s ikiy ) sl ) e
(8) Acriteria d ) Yoo J saee Sl age iy A glal)

0 ol Ll (oSl A (Y cccece ) gy Ji8 eS8 Jaad il mallee jSi aadie )l apadidi Lo 2y e
9 o s LAY ik aallaiy 30l e 5Ll

American Diabetes Association {ADA} guidelines

%= Criteria of Prediabetes :

1) Fasting blood glucose ( 100 - 125) mg/di
2) PPBG or OGTT : 140 - 199 mg/dI
3) A1C:5.7 - 6.4 %.

= What are the risk factors for Type 2 DM?

1) Family history of Diabetes
2) overweight or obese patients ( BMI > 25)
3) Physical inactivity
4) Ethnicity 48 2l JsaV)
5) African american , Native americans , Hispanic and Asian Americans
6) History of impaired glucose tolerance or pre-diabetes.
7) BP > 140/90.
8) Metabolic syndrome
9) History of Gestational Diabetes ( GDM) Or delivery of a baby weighing > 9 pounds)
10) History of conditions related to insulin resistance ( Polycystic ovarian Syndrome in

females), also history of Acanthosis Nigricans in males or females.
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LSl G gaad i yma (al &Y 8t galals S5 o shadll Jal ge
WULLLUU O Sy g e § S
Classic Symptoms of diabetes
Polyuria + polydipsia £ weight loss
LSl il dgallall yulaall Gl oS 0 Lali S3 W Jallail) aa) Qs 2 5Y

Type 2 DM 8 <l 58 Ul e Ja¥ culall e
(o palel Gl pala (e S8l las Gy yall (58 (Sae

“uﬂdmdﬂhﬂdd&ujlm‘y&)\sdd}
cc&&c@&jhwtﬁoq}aﬁ&cﬁw}

1S 03 & gud gall Ja ) gaa g plalal) b €=
Screening of Diabetes in Asymptomatic Patients {ADA guidelines}

¢ eI JS A g Ll JS 8 Lal o) Gilaaina AN (Wbl S Jallad e Ja €=

Lads e Y ; 40lY)
UL aadie S g1 J€) ) YO agelis BMI JI AN Gl (o yal) J1 40
One or more of the aforementioned risk factors
¢ LSS (e ) shaall Jal o (3o JiS) 5l o) shad Jale my
Ot ¥ S alay ol Jlaill alla ol
Risk factor 4313 as 802 yiSI 5 4iu £0 5 pac (s 0 J @
LI Jamy a3 0 e Sl risk factor el olae (58 zlisa e
Screening for diabetes
Ot ¥ IS il e e sie imllala gl
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s 4w < 23 s
00 L Al Ad< g Sud) (12 00 21530 @

Sl baall G sal) b Sl £ 53 i) 5131 1 s g

TYPE 2 o_iizia We o (Ml g bia saad & 5Ll s (8 S sie 4l (adl) g 5all 10D
e allall & Sl am e US (e (% 30 -A0 ) Laida et 4y
PP Ay b5l 865 e Y G e Cnomall e ) adults J) (B e Sl eea g 5l gldie laS
Mlas 2 TYPE 2 DM < JI A risk factor 255 (e STl Lagls g
TYPE 2 < 4dasi jall o ghadll Jal 5o (pe 5iSI o 2l g 838 Wle g
F Sl daalls e i Sl (BMI > 25) o)l Bab ) Y & et oy shaall Jalse g
§ 01 U= all e insulin resistance ) Sledle ool Jgla OS¢
Acanthosis nigricans in both males & females
Skin tags

Hirsutism, ovarian hyperandrogenism, PCOS in women

sl aean 05 ¢ LS HOMA(IR) J dilsd Jand (San s 5
¢ 83 an yall 4 metabolic syndrome J!screen dee! JS &g
lipid profile Jee !y izl w8 5 Central (visceral) obesity J) 825 Ll La pas
1)) 4l A gala @
ol (Gpdadl Jd ey pendl (e SUl 23a11) adolescenced) om (8 Gl (A sea Glan e 81 -

S e a5 lile (i je g i eie 5 T e SiS) el BMI ) il y S oie 4l Upas
¢ o 4iu 4l a2 5 Type 2 allay S Jlaial oo Sl g il g
«« Sl HOMA(IR) test JI dasi (Sas s insulin resistance J) Sledle < s
s olie Type 14 duliieY ol il e 4iiai Lo Jy oral tit o 4sllad (Saa (lie llas aga o3

M\h)@@\\\h@bho&;)ﬁm
(V) Al 4dd gala @
obese sl i By Sl G yes Gabaall Gialldl (e sall e g 53l lia

insulin resistance e faadic Lag

European investigators J) —aiail Wl cluster 4 —aiail o3

Type 2 s 4ade o35 classification J) g sia g (345 S3eag
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('&,Ld\d,éuj‘\iz\)a&\)Adolescence J s jo 8 ol Jika ga g Sissdic 43) Laddil (a3l S0

Significant weight loss & negative family history

o Type 1Lle s ccsanl go 0 g DKA (& Jadea G yall o e
L SV Jead i Hele oy e
Serum fasting C-peptide (low)
Positive autoantibody (Anti-GAD) antibody

WU Gle Wy
Other associated autoimmune disease
Like Hashimoto thyroiditis, Addison's, Vitiligo, celiac disease, hypoparathyroidism
Ol gl Llle aaBle oa 5 o¢

LAy Ak gale @
S Type ) J 4wl Wla o) sS3dl criteria ) JS agale Gubaiy g (pud) (8 e Si (an e llia

Negative autoantibody (cluster 2)
Type 2 DM Ul g sill (o S oie 43} (adlii) 5 (830 (38 4 OIS Gy sl S O
«« (BMI <25) 3l (e Shal 45 5 5 4l 5 risk factors (isvie b 5 e
LADA J) 3 o 3Y Liliw o3 g5
Type 14 autoimmune DM J) (e (pze g 5302 5
a5 e D) e Wle Al oy G s
Late Autoimmune diabetes of Adults

- r4alii Al gals P
1 A s e 5 Gl Ca B 035 cc YA (any 82l j 4 )5 055 LADA J Ui e (Sas
oral treatment
dae Juzad¥) Lgiobus g o ypal oy 2zy (d usil rlings g Jaaliia (e 483008 & a0 i 2ey G
Autoantibody (Anti-GAD Ab)
Y S 555 0 IS Ol el e Jsha e JaSy (e o apii e Ul
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@ In LADA, there's also destruction of beta cells
But with slight preservation of Beta cell functions in comparison to classic Type 1
ce JAlie (o (B agn oS (lie type 1o Ua oy gem sl s Gl V) (8 (il olas Jomnipoay -
( Type 2 i) ks J ¥ & oral treatment a« diet e Jadain o S (g jall 88 e Cl ) i Ay -
as ta\s 0 &}ﬂ\ .
ol g alall Liay 655 Aty (sl 18 sdpaal) L alA IS Cuad il ) dgallall ilpad Bl jedl (e -
LADA Jb 4bas Ll AY) 8
s daliila dd3 galasp
Yo G B BMI Al 5 Sl Gia e o (ppeadiiie dal g (Dl s Clipad ) ull (3 LS (da y cllia
autoantibody : negative s
J 5 addialiong
European investigators refer to such type by cluster 5
: 5_d) A3 galeip
OS5 lalall Type 1 J) 4sd recurrent DKA (8 1 slaan 5 Type 2 Gaias jSus (o e lia
Negative auto-antibodies

(A 03 5
Ketosis prone type 2 DM

¢ autoantibodyd) Jallad Jasd sl el qub ©

We measure Autoantibodies when the diagnosis of Type 1 or Type 2 is uncertain by clinical
presentation:

— Thin patient with age < 50 with poor response to initial therapy with Sulphonylureas or

Metformin.
- Personal or Family history of autoimmune disease (Grave's disease, Hashimoto's
thyroiditis, Celiac disease, Addison's disease)
A LS ol ) 4 )l oasll ( elie i par (pa pe B 352 -
- Overweight, Obese Children or Adolescents Presenting with apparent Type 2 diabetes,
who actually may have an early presentation of Type 1.
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¢ Ll 4l by ©
W 0 WIS e as) g J8Y) e
- Anti- GAD 65 antibody
- Anti- Islet cell antibody

- Anti- insulinoma associated protein 2(1A-2 antibody).
+

— Serum C- peptide (predicted to be low).
f MODY J) s& 4l Jlay) €

48 OsSus Llle Yo i g i Ll (8 aan U Monogenic DM (Sl Sl (e g 5302
Strong family history
not highastis BMI J) & 5Ss (s sall 5 (aaell 5 WY1 asl ) J8Y) e ol & el
= What is MODY?

= It is the most common type of Monogenic diabetes, it is inherited as an autosomal dominant

pattern. There is primary genetic defect in Insulin Secretion

o3 dandy o sans g c6 03 G all (e g 55 UK ald pra gene 4dds (SN Sl e e g 500

Maturity Onset Diabetes of the Young
MODY s jlidl s

= It has 5 types
1) MODY 1

Wi J 8 mutation 4 B ens
Hepatic nuclear factor 4 A (HNF4A)

The Secretory defect is progressive, the patients typically has hyperglycemia in adolescence or
early childhood.
J i J 5V (G 0d Gl
Sulfonylureas
gl ¢o oy alatinl o yi8 ey

Insulin
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2) MODY 2
— Mutation in Glucokinase gene ( GCK gene)
- The hyperglycemia in such type is minimal and stable
- Patients with GCK gene ( MODY 2)can often be controlled with diet alone
nid SV aalaty Ty (s g Jag (S0 Sadl ccon g gill (B -
3) MODY 3
- The mutation is in HNF 1A gene
- Itis sensitive to Sulfonylureas
1) MODY 4
— The mutation is in Insulin promoter factor 1 ( IPF 1)
3) MODY 5
— The mutation is in HFN1B

- Itis associated with pancreatic atrophy ( can be evident on CT abdomen )
Renal involvement (dysplasia, cysts)
That can be evident by US abdomen
¢ MODY yaddd cas

Jl sty (ad iy Genetic test (e 48 )i caag g oo S & il 4 o jat s Type 1 43 ale jad i Lile 43V
Type 10w 5 ¢¢ (ol (A s lie « MODY ! cuaivns Sulphonylureas b (i s <« insulin

0 M2 aga © Jaladl) Jand Al

When there is high index of suspicion
1) Familial diabetes with autosomal dominant pattern of inheritance > 2 generations
Ol (8 oAl g (Al s ea Sl Jiny
(J1saY) 5 clga¥ ) ) (aee Y15 LYY JsY) Jaal

leaY) 5l oS (a1 ) S Jaall
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2) Onset < 25 years
Coiall g Guedd) G J8 (5L Sl
3) Non - Obese
Yo e dilaclly BMI ) o) (S
4) Negative autoantibodies (Type 1 & LADA &l S5 )
L) pliaa sa g i)

ADA statements regarding MODY (ADA Guidance 2022)

Maturity-Onset Diabetes of the Young

& MODY is frequently characterized by onset of hyperglycemia at an early age (classically
before age 25 years, although diagnosis may occur at older ages).
& MODY ischaracterized by impaired insulin secretionwith minimal or no defects in insulin

action (in the absence of coexistent obesity).
Llb 35 < obese (A e o sl

< ltis inherited in an autosomal dominant pattern with abnormalities in at least 13 genes on
different chromosomes identified to date

< The most commonly reported forms are

- HNF4A-MODY (MODY1),
- GCK-MODY (MODY?2),
- HNF1A-MODY (MODY3)

. MODY GCK Autosomal dominant

GCK-MODY: higher glucose threshold (set-point) for glucose-stimulated insulin secretion,
causing stable, nonprogressive elevated fasting blood glucose; typically it does not require
treatment; microvascular complications are rare; small rise in 2-h PG level on OGTT (<54
mg/dL [3 mmol/L])
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I1. HNF1A Autosomal dominant

HNF1A-MODY: progressive insulin secretory defect with presentation inadolescence or early
adulthood; lowered renal threshold for glucosuria; largerise in 2-h PG level on OGTT (>90

mg/dL [5 mmol/L]); sensitive to sulfonylureas

I1l. HNF4A Autosomal dominant

HNF4A-MODY: : progressive insulin secretory defect with presentation inadolescence or early

adulthood; may have large birth weight and transientneonatal hypoglycemia.

It is sensitive to sulfonylureas

IV. HNF1B Autosomal dominant

HNF1B-MODY: developmental renal disease (typically cystic); genitourinary abnormalities;

atrophy of the pancreas; hyperuricemia; gout

N.B: A diagnosis of MODY should be considered in individuals who have atypical diabetes and

multiple family members with diabetes not characteristic of type 1 or type 2 diabetes

+ TREATMENT
Clinically, patients with GCK-MODY exhibit mild, stable fasting hyperglycemia and do not

require antihyperglycemic therapy except commonly during pregnancy.
Patients with HNF1A- or HNF4A-MODY usually respond well to low doses of
sulfonylureas, which are considered first-line therapy; in some instances insulin will be

required over time.

+** Recommendation of ADA
Children and young adultswho do not have typical characteristics of type 1 or type 2
diabetes and who often havea family history of diabetes insuccessive generations
(suggestive of an autosomal dominant pattern of inheritance)should have genetic testing
for maturity-onset diabetes of the young {A}
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 RECENT CLASSIFICATION

%3 OJ:\SY\Q\JM\UAM\M&A:&A#‘Q

LU Q) Sull e practice J) & llel €

= Type 2 DM (85 -90%) of cases
Related to obesity and insulin resistance with positive family history often in middle aged
people
a4k
= Type 1 DM (5 -10%) often presents in childhood and early adulthood with positive Ab and
might be associated with other autoimmune diseases with negative family history of DM

Fal

oy

= Gestational DM 4ize julas 4d 5 (s Jaally el S

Fad
= LADA (autoimmune type of DM presents in adults with older age in comparison to
Type 1with positive Ab)
e
= MODY ( Maturity onset diabetes of the young )

Y0 JI e JB il (8 e We 5 Jua¥) JS b ol 45 ) i ddia o3 Sl e g sieag

e Al el i) 03K (e c6 pgh Uit Alsna yules sl Balal Y S o ye 3O Ul Lol R
aal) laieaill 5l oSl I (e 485 me (S5 ol LS S5 oaa £ 53 S, Ty allall (5 e

+ ADA CLASSIFICATION

» According to the last updated ADA guidelines 2022 , Diabetes can be classified simply into
the following general categories:
1. Type 1 diabetes (due to autoimmune b-cell destruction, usually leading to absolute
insulin deficiency, including latent autoimmune diabetes of adulthood)
2. Type 2 diabetes (due to a progressive loss of adequate b-cell insulin secretion frequently

on the background of insulin resistance)
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3. Specific types of diabetes due to other causes, e.g., monogenic diabetes syndromes (such
as neonatal diabetes and maturity-onset diabetes of the young MODY), diseases of the
exocrine pancreas (such as cystic fibrosis and pancreatitis), and drug- or chemical-
induced diabetes (such as with glucocorticoid use, inthe treatment of HIVV/AIDS, or after

organ transplantation)

4. Gestational diabetes mellitus (diabetes diagnosed in the second or third trimester of

pregnancy that was not clearly overt diabetes prior to gestation)

** WHO CLASSIFICATION 2019

“TYPE 1 DIABETES

B-cell destruction (mostly immune-Mediated) and absolute insulin deficiency; onset most

common in childhood and early adulthood
“TYPE 2 DIABETES

Most common type, various degrees of B-cell dysfunction and insulin resistance; commonly

associated with overweight and obesity
<HYBRID FORMS OF DIABETES

@ Slowly evolving, immune-mediated diabetes of adults (previously known as LADA: late

autoimmune diabetes of adults)

It is similar to slowly evolving type 1 in adults but more often has features of the metabolic

syndrome, a single GAD autoantibody and retains greater 3-cell function.

& Ketosis-prone type 2 diabetes

Presents with ketosis and insulin deficiency, but later does not require insulin; common

episodes of ketosis, notimmune-mediated

DKAJ s a5 (Al g sl (0 S
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Other specific types

I. Monogenic diabetes

A. Monogenic defects of B-cell function

Caused by specific gene mutations, has several clinical manifestations requiring different

treatment, some occurring in the neonatal period, others by early adulthood.
B. Monogenic defects in insulin action

Caused by specific gene mutations; has features of severe insulin resistance without obesity;

diabetes develops when B-cells do not compensate for insulin resistance

Il. Diseases of the exocrine pancreas
- Various conditions that affect the pancreas can result in hyperglycaemia
(Trauma, tumor, inflammation, etc)
Ill. Endocrine disorders Occurs in diseases with excess secretion of hormones that are
insulin antagonists
IV. Drug- or chemical-induced

Some medicines and chemicals impair insulin secretion or action, some can destroy p-cells

V. Infection-related diabetes some viruses have been associated with direct 3-cell

destruction.

VI. Uncommon specific forms of immune-mediated diabetes
- Associated with rare immune-mediated diseases
- Other genetic syndromes sometimes associated with diabetes
- Many genetic disorders and chromosomal abnormalities increase the risk of diabetes

VIl. Unclassified diabetes
Used to describe diabetes that does not clearly fit into other categories, this category should
be used temporarily when there is not a clear diagnostic category especially close to the

time of diagnosis
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VIIL. Hyperglycaemia first detected during pregnancy
- Diabetes mellitus in pregnancy Type 1 or type 2 diabetes first diagnosed during

pregnancy

- Gestational diabetes mellitus Hyperglycaemia below diagnostic thresholds for diabetes in

pregnancy

+ EUROPEAN CLASSIFICATION

(Proposed system for classification by a panel of experts)

< Cluster 1:

Severe autoimmune diabetes, early onset disease, low body mass index (BMI),
Poor metabolic control, insulin deficiency,

GAD (glutamic acid decarboxylase; anti-GAD abs: positive)
¥ Cluster 2:

Severe insulin deficient diabetes; similar to Cluster 1 but Anti-GAD Antibody: negative
¥ Cluster 3:

Severe insulin resistant diabetes: high BMI and insulin resistance
¥ Cluster 4:

Mild obesity related Diabetes: high BMI but no insulin resistance

obesity without insulin resistance <t s

< Cluster 5:

Mild age related diabetes, similar to Cluster 4 but higher age at diagnosis, and with
modest metabolic derangement
el a8 Y1 ey Tl e e S
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% Classification Of Diabetes Based On
Antibody Status A and Beta Cell Function B

A+ | B+

Presence of autoantibody with preserved Beta cell function

Example: Late autoimmune diabetes of adults (LADA)
A+ | B-

Presence of auto-antibodies and loss of beta cell function

Example: Type 1 DM
vA-| B+

Abscence of Auto-antibodies and preserved Beta cell function

Example: Type 2 DM
vA- | B-

Abscence of Auto-antibodies and loss of beta cell function
Example: Type 3c diabetes
Type 3c DM =» disease affecting exocrine part of the pancreas; pancreatic insufficiency

s dalila Add gals

G pe Wl DU 3 sl Ji (e (pafine S LS old age J's middle age J ows S0 g sl (e Sl dals )
o Sl g sl e Sl ¢ Sl Jd e o 8 adolescent i s lay o gSaall (e 4V

insulin resistancesxic s obese 483 Lile 4
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TREATMENT OF DIABETES MELLITUS

Drug Therapy

s o Blad) Adad o yad (g J oY) AaDle 8 deddiisall 4y sa¥) B pmi a3 Sl (e e gl (lie

LD 7Sl e e g sl
K Ol dha o 5l 4y V) (e alSHA 03 £ saasall B
Plan of therapy according to recent updated guidelines

e OS5 Sl (a e ge (A dadiinal) 4y ga¥) e
A] Oral Anti- Diabetic Drugs:
¢ pall (8 Sl (5 gluse Janhai (Lde adll (33 5k (e A g 450 535 <
injectable cisll 3,k o= 3350 anti-diabetic 25 & 5 lalae Shia
GLP1 agonists
B] Insulin’s
Chall 1ok e 3 de 5 S U Ol sVl 5 5 ol La jSia 1 53 4l 5 (ol eV 03 Ly <

sk st st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesk sk sk sk s sk s sk sk sk sk sk sk sk
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First. ORAL ANTI- DIABETIC DRUGS

A) INSULIN SENSITIZERS

. @iguanides}

Metformin &*
Ald e LS Lok

& Trade name: Glucophage (Brand)
& Concentrations: 500 mg & 1000 mg tab
& Generic: Cidophage 500, 850, 1000 mg

& Dose:

& smal JS 00w ag3uae yall a5 ladal gl Sl sl g eliiadl any Guatiog Jalh 044 dal 5 g i oy -
DSl (8 e Hsle Lial (6l )3 a5 Le aad ey pailly 5 35 4l dam 5 ¢ Lednain

v' Target blood glucose (fasting: 80 - 130)
v" Postprandial blood glucose < 180 mg/dI

Cotaev g e aca i B OO pviny

Glucophage.) 1000 mg

v/ Maximum dose: should not exceed 2 gm /day,

In some textbooks (old editions, dose may reach up to

2.5 - 3 gm) but side effects will occur with such doses.

So, keep in your mind that maximum dose is 2 gm.

Dadll ay LS 0 B 35 5 Ll eldiall aay 00 ¢ saal g T (asee Cliagl) o iy 4 jall L
cemaximum asll Bas ¥ J o si Lo asd 1388 5 elardl 2y 00 v ey

4 4e pall G il 3ald g cc 405y eV jaliadll (e oDISI (udi Ly y855 NICE ((UK) J1 i o2 23l
Side effects J) ¢ Julatl
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&5 Side Effects
1. GIT upset
ce gl Ulal 5 Jlfie 5 para B g (B Jaany (535
¢ asn Jgl (e Lt o S Ae ja Jl O S Llle il
LSS Le s 4 jall (8 il plas e ) 5aS) elalall 008 lie
2. Vitamin B12 deficiency
¢ aglS Gle (pua pall (e A (0 58 22y Jian 03
e G (S g pall (A (ans e L le i 5l iy s
Peripheral neuropathy
OS5 720l e iy L
Unexplained macrocytic anemia
3. Lactic acidosis
Al A (el (8 e Gileantis e 525
Metformin
«« renal insufficiency sic s
90X (Lie

Contra-indicated in such patients

1@ Jaii metformin J) ¢ %

) e i sa Coaia HSll (i pal QS ) S lall e 038 i 4 ) G sll Lins ol laila
¢ 23l station

&5 Mechanism Of Action Of Metformin:

1. Itincreases the insulin sensitivity (Major insulin sensitizer)

I.e.: it decreases the insulin resistance In Type 2 Diabetes.
2. It decreases intestinal absorption of glucose ( so it is beneficial in weight stabilization )

3. It decreases hepatic glucose production
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¢ Aslaladiiadd g 03 ¢ 9all i) jran Ayl e

e Metformin is used in the treatment of T2DM

=) OY Al Ay 9oV ae sl oas s (IS o g Lahy g Sladl gy Taiy U S 58 03 o5 038 i

Metformin is a major insulin sensitizer
=) 4 Slal T2DM Lok
Insulin resistance
Jiy oL metformin Ji s
Cardiovascular risk.J!
Lalasiina) 4y W) J ) GlaS 5 el (e aalsl () 58 (5 580 0 50M8

¢ metformin J) (eadicd La e e
4.ladiuy contraindications & & &

& Contraindications Of Metformin

1) Renal impairment when GFR < 30

2) Generally it can be used with Creatinine up to 1.5 mg/dI
3) Liver cell failure

4) Congestive heart failure

5) Acute Ml

&5 Advantages of Metformin

- Cheap

- strong reduction of A1C
No hypoglycemia
Neutral on weight

Durable drug (no exhaustion of Beta cells).
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In. @zolidinediones TZDs (Glitazones)>

Insulin resistance J! (e Jaiiis 4c sana (AU (525
As "INSULIN SENSITIZERS"
member (o S Ll (53 4e sandll lanha

? Rosiglitazone (Avandia: old):

Withdrawn from the market since > 10 years (cardiovascular risk)
Lt Aanl W 2 a0 A member J W

D Pioglitazone

& Brand: Glustin (15 & 30 mg) & Actos (15&30)

&5 Generics:
- Actozone (15, 30, 45 mg)
- Piojet (30 mg)
- Diabetonorm (45 mg)

7777

& Dose: we start by 15 mg once daily 15 1abiets |

ALY Cplial 5 e o) dmlially g olaal) pe ana V0 Ao ya oy m |
e (VY - A ) e aliall didaill e target J) “a
eV A agiu VA e J8l) A siall/ Hlalall
e €0 (ol 2y
(e.g Diabetonorm 45mg)

¢ pioglitazone J) Jiidw 1) =
Insulin Sensitizer »2
L ) o 3 OO e Jatdin 81
Peroxisome proliferator receptor gamma
« g3 receptors J activation Jexu s adipocytes J! 4
blood J! (& s25> s« S free fatty acids J a2l axiaall LAY Ay il
ailall HuaeS 5 oS lall @Blginl e anall WISy a0 (adipocytes) s LA s sa g 533
Insulin sensitivity Jd o G Sl
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Insulin Sensitizer & T2DM JI z3le & aaiioy
metformin o) A~ A&
Contraindicated
add on therapy s

Goral g s J s metformin J) e

= Side effects:
1) Fluid retention & weight gain particularly in patients with IHD & Heart failure
(contraindicated in CAD & CHF)
2) Osteoporosis & fragility fractures (better avoid in postmenopausal women)
3) Risk of cancer bladder (low risk)

& Advantages of Pioglitazone 88

1) Strong reduction of A1C
2) No risk of hypoglycemia
3) Beneficial if DM is associated with NASH (Non - alcoholic steatohepatitis)
ey 33 L85 ) e 28l () 58 (sl 1
4) Durable (no exhaustion of Beta cells)
5) Price: reasonable S el

& Disadvantages of Pioglitazone 88

1) Weight gain & fluid retension
2) Can't be used in CAD patients

3) Risk of fragility fracture in postmenopausal women.
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B) INSULIN SECRETAGOGUES :
ol il i beta LD e Jxiiiy L e sendll 535 @

L oie seaa J 525 insulin secretion ¢l s 38l ag 509 @

I. Sulfonylureas
I1.Non- Sulfonylureas secretagogues ( glinides )

SULFONYLUREAS (SU)

Lalasin La J€1 5 Sull 23le 3 e sandll a8l (o s 1l o) sgfia de sama 525
generations s alla 4c seadll <
First generation: Tolbutamide, Acetohexamide: old drugs
Y e Sl 23l (8 aadiig any Al ea Y1 il V7
Second Generation:

1) Glibenclamide (Glyburide in USA)

a5 el h LS oa s Glibenclamide s Ldle e dll 4au) v/ Daonil 5'”8

Glibenclamide

Oral antidiabetic

Glyburide 4“““"" MS‘JJA\ A'S)"'::’ Ls‘ )‘ ls"a)‘“‘ Ljﬁ L.)Sj“ BNF (SJLLTI)"M 30 Tablets

e Brand: Daonil 5 mg e

e Dose:
(Ol e s) Uil Jid ) (a8 5l (B il (i pae © ) ¥,0 Ao a o Sea
targetd! Joasile aal g sl JS Y 0 25354 ,

e Maximum dose: 20 mg (divided) |

|
modified release tablets

2) G I ICIaZ I de j Gliclazide

:
|

e Brand: Diamicron 80 mg tab , Diamicron MR 30,60 | 30 scored tablets

e Dose: ——

AS Y

slimll 5 Undll e Laa s (4 3o i i

SESRE S

e Maximum dose:

sLiall o g 8 Y 5 Uil e (Av) gajd ¥
Total (2x80 + 2x 80) = 320 / day

AR A
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3rd Generation: Glimepride
Brand: Amaryl (1, 2, 3, 4mg)
Generics:
Dolcyl (1,2,3,4,6)
Glaryl (1, 2, 3, 4)
Diabenor (1, 2,3mg)
Glimadel (1, 2, 3, 4)
e Dose:
(el Aadd Wda 4l ¢ 1 539 ae 4ol a0l (8 s ) Ao ya Ty
DSl iy
Jallaill lagda s ) Likia s (e ]
VAL e Bl hle/ il sde s (VY - A (e adia)
¢ G YUl dua i Lo aad (LI & sanl IS ) g pailla ane Y 25 30
e Maximum dose:
poll (8 ane A Lua 4iSan de ja ]
(0T dala ol (S liad A de ol Gila gy Lo Lial oo o8l 51 3
pxe & 0o i i le duady LS
23 S 5l amy Juasia Wl hypoglycemia J) oY

00 .
Amaryl Tmg 22
Glimepiride
Oral antidiabetic
30 Tablets

Qi1abenor

Glimepiride 2 mg

Oral hypoglycemic

R 20 Tovic's @

Glimepiride
Oral Antidiabetic

Glimepiride micronized
Oral
Antidiabetic

, ‘ Mo nlon
MR

\_)—) @ tablets
. A |

GLOBAL NAPI

0
Glaryl 3 o

Gamegiide 3 mg

Y GLOBAL NAPI PHARMACEUTICALS
NS 7 ol Zorw, 6 of October City - Egypt |

- 40 gala

(il sl 5 05 Saalaall 5 Y] e geads ¢ a8 Laladlinl Cile sanall SS1 (e Sulfonylureas J) de sexe

7 ¢ Sulfonylureas J) Jxidds 513) 4

Insulin secretagogues 2 4c saxall
L S Gk e e ol Sl (deasa ge A beta WA (e Gl st ) AY 8 Jeaa (2 pall (im

Closure of ATP sensitive channels ---> tintracellular K

---> Calcium release ---> insulin secretion.

e Uses:

«« T2DM Sl (2 50 s el ) 5l 2o (3 st
Type 1 DM.8 g=li Gimdy Le oS1 e LADA J) (& Dsed 1 Js) (& adng «« MODY g3le (8 Ll
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@ Side Effects of Sulfonylureas

1. Hypoglycemia
ce Gl pnad¥) 1A 3aa (g3 4 pa¥) Glie Lada g ¢ agilal) Gl e W) Tsal (53
ol 35 3 s U i Le () 48 4o ya sy Ty Uis) () Lela
2. Weight gain
< lipogenic s A ce cal i1 51580 83k 5 daaw o
co Sl (lan ye (8 sla (e a2 im0 )80 e (Al
3. Not safe in patient with renal insufficiency and chronic liver disease as well.
padic A Gl (8 4p0n (e 03K (e
Chronic renal failure (CKD) & chronic liver disease

4. Some patients have allergy to SU

@ Advantages of Sulfonylureas:

1. Strong reduction of A1C (potent)
2. Cheap cas ) el

@Disadvantages of Sulfonylureas:

1. Durability: less durable drug

beta cellsd! & Jaidun 43Y 45 8 2dy (i ) S5l g ye @a 02 &) gall Ol olina (525

«« beta cell mass Jl Jlax MUl s Exhaustion lelexy s
Ve 700 JAV) & 888 (S (galyels calian S sdie ol (sl 43 3 yaan g pall () o 025 J Ll 8 Uil
O o 4l sh G alley ) (o yal) 3 effective Uie 0 de seaall Laia UL 5 ccbeta cell mass
Al shao yib lgle Sl Jimd gl la gad o S
2. Hypoglycemia
code yall gy Ll duasty (535
2SI 5l SI B (e 3e imge e (Sl OIS ) GEIST Lag 6 sall aal (e sall ) laS
3. Weight gain
co oSl i)l ) (o el Wlle Y 0 Sl (g je (8 G sS e eag
ce i) Ul Ol Gt cc zhall Ol shad aa) aa (g g

YO e aclly BMI e (8 (o LA Bna AUl
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Glinides (Non - SU secretagogues)

it o) gall Sl S il a0 SU J) 0 dgasd (52 4 sanall g o
* Repaglinide

NovoNorm® 2 mg tablets

- Novonorm (0.5, 1, 2 mg)

30 tablets

. Repaglinide

e Generics :
ide 2 mg

38/100/01

- Diarol (051 1, 2) g , ‘,.((.\Th.m or oo Nordisk A'S
- Repaglinide (0.5, 1, 2)

e Dose

Aol iy i s S U 0 5858 o [ siarol Zparol
‘ i

o Al 4 g2y oS Jad oli <A gﬂ\ Gyl Jia g3 e aal @Jﬂb A9 K59 (\ 1 /'y \1““: e |

Sl Orig
! I Aelidiabey; ] R L v

uﬂm}jgubqla“ub\g;}gb)ﬂ\&gyu&@\TGQA';SMA_;)_; A8 ‘ o ‘:::‘ :"Jtcxj .

:
| R T

e 5240 sl Sy W S
& ¢ Glinides ) Jaiéi o) 3wk

Sulfonylureas J! 4= mechanism of action J (4
Closure of ATP dependent K channels
---> ftintracellular K --> release of Ca ---> Insulin secretion
a sensn slalall ©
Prandial blood glucose regulators
O oo Bl a8 e ) sall B daliie e g o JSY ol 8 adailae (e (I Gl (8 Sl Jaidiy L) Ll e
action J! &3 Led Y Sulfonylureas J) lae sa e 4pilill 43 2 g Caliaiiy Lasha
o Uses:
Used as add on therapy for treatment of T2DM
arut ) ac seaeS guidelines J) (& S ant Al gee | ol Wl aadiid de ganall 038 223l ; ddigala

e Side effects : very similar to SU

ol (K15 SU b s dgnd 4l (al e V)
- Weight gain

- Hypoglycemia

e Advantages & Disadvantages : so similar to Sulfonylureas ( SU)
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<Combination>

A)Sulfonylureas + Metformin

- Glucovance
(Glibenclamide + Metformin) 2.5/500& 5/500 &
5/1000

G 35315 03al 5o ya Uil aa g8 004 /Y 0 38 i lauy Wlle

18290 NILD

\

&L;Jm\

Diavance 2.)

Glyburide 2.5 mg

- Diavance (1.25/500 & 2.5/500 & 5/500) . gt .
I Tablets SIGMA 1'

- Glimet (2.5/400) & (5/800)

A
Mareyrl

Glimet

Metformin hydrochloride —— 400 mg
Glibenclamide — 25mg
30 Tablets

- Glybofen (5/1000) N

N.B: Glyburide (USA) = Glibenclamide (UK) - G'I_.]bOfen
240 han pall o8 ) g8 gnlal) 85 34l Glyburide Smg /

Metformin HCI 1000mg

&8 O R
Controlling Blood Glucose Level

30 @LIPTIS -
Film Coated Tablets

metformin.d) ¢ maximum & dua

Dolcyl M 2 ey

500 mg
Glimepiride 2 mg

Amaryl M & Dolcyl M | || Metformin HCl1 500 mo

Oral Antidiabetic

(Glimepride 2mg/metformin 500 mg)
(Ul Jam i L aad g 5l 3 3 g a5 G oy

20 Film coated tablets
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B) Sulfonylureas ( SU) +Glitazones TZDs
» Glimepride + Pioglitazone
(Glimepride 2mg /Pioglitazone 30mg & Glimepride 4mg / Pioglitazone 30mg)
Zanoglide 4 —
Amaglust h[ _ o ?;Tii’é
Glimepride plus :'
e (Saa (S e 52 combination J) 3 |

Insulin secretagogue +Insulin sensitizer
Vo/€ & Yo/Y de ol w8 Sy aal g8 68 (4
DPP4i s Metformin e | sdlaaty (Sae S g
Gl pniD ¢ gl () g Ay oS el | g
Ui sl cpa s Vo /Y Gl oo lugroaalgo wde all @
Yo/t J deasiy )l cplial

C)Metformin + pioglitazone

e Bioglita plus (Metformin 500 + Pioglitazone 15)

Bioglita plus
75 / 500 [

Can il o a8 ) 2535 (S g a5 st Ty

e Pioglumet (Metformin 850 + Pioglitazone 15)
454 e ) metformin J) S 55 La

Cail O gend) 54 e 02 combination J) &

30 Film coated tablets

Insulin Sensitizer
= ) guss 9 e DPP4i ) SU ¢ 58 e | il (Saa )

(Ol DU e alll ) 93 4y S ot B

Poginmtree 2

. Bioglumetisssomg |

y
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C) INCRETIN BASED THERAPY
le Jaids o incretin based therapy J)

Oral glucose dependent insulin secretion
Oie sana Laa
@GLP1 agonists @DPP4 inhibitors

b 2 2 2 2 2 0 0 0 0 8 0
I. GLUCAGON LIKE PEPTIDE 1 AGONISTS {GLP1 agonists}

INJECTABLE THERAPY ~
¢ GLP1 agonists J) Jaiddy 513} o
gl dolae oLl axy elaa¥) (e S slall pabiaial 3 s insulin J D18Y osby Sl LA 44t (52 de ganall ©
GLP1 JV ose s e daidiy s«
< GLP1 agonists are called GLP1 mimetics
I.e., they do the same action of GLP1
& They cause delayed gastric emptying
ac jall cuen B8 ) Lo = Hae g0 jala 238 ddau g aladl at (sl (3 yha e aodiudy (g4 ¥l ©

< Examples:

J Exanatide (Byetta)

(Sasal (A asage) pae Al yilaoas
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Liraglutide (Victoza) 18 mg pre-filled pen (Vas &)

e a pl cealaS JalS g g el (el ala aat Juiady o alal) caad 28l o MBI Ledaadaiy « T de jag oy
ol fa o 3Y Lk e VA e jal o g3 (San an Sl e gl pae Al iy e Jalaill gl gace Lo )Y
ailall Gl e W Glde o

Nausea, diarrhoea, constipation, bloating ««
delayed gastric emptying .J) dauis (i yall caxia () S s

NDC ‘q;»l‘OGO 3
Y . - nt 0601 JE—
ViCTOZM E—
liraglutide .

(rDNA origin) injection

18 mg/3 ml (6 mgimL) -
Each pen delivers doses of 0.6 mg. 1.2 mg or 1.8
Subcistaneous une only -
Diwcard pen 30 days after first ute

REFRIGERATE « DO NOT FREEZL

Containg: 3 Victoza Pers, Prodoct Litera

h « ¥ngle patient use only Disp 1he d Medication Gulde 10 each patient 3 Pens: 30 doses of 1.8 mg
novo Roscik R Only Intended for use with Novo Nordisk daposabie needies

Victoza
Mraghstide ONA crgn) injecton

Dulaglutide (Trulicity) prefilled pen

0.75 & 1.5 (monthly cost 4 pens: 2000 L.E)

&cﬁi@}ccﬁéah\}aﬂedﬁﬁ@&:\sﬁjﬂéeﬁgcc@ﬁd&;]\&;ﬁtﬁu‘}]\@ahbaﬁdiﬁﬁégu
1,0 el ac all by s Jll Sk g e iy« VO
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Semaglutude (Ozempic)

Prefilled pen 0.25, 0.5 and 1 mg -
. J OzEmPiC
(expenswe) 1588 L.E 0.25 mg, 0.5 mg/dose

solution for injection in pre-filled pen

Dose: 0.25 mg SC qWeek for 4 weeks semaglutide

subcutaneous use <
once weekly

initially; then increase to 0.5 mg qWeek

[ Pen delivers doses of 0.25 mg or 0.5 mg ]
If glycemic control not achieved after at 180w E dopcebis eede NARNTAS L D00

least 4 weeks on 0.5-mg dose, can increase o
(01 mg qWeek, J Ozempic [ET)

L. L. solution for injection in pre-filled pen
Note: The initial 0.25-mg dose is intended semaglutide

subcutaneous use

once weekly

1 pen and 4 disposable needles (4 doses) MAL20026058AZ novo n(xdn.\k"

for treatment initiation and is not effective

for glycemic control

GLP-1 Receptor Agonists:
Dosing Frequency

BID Qday | Qweek

Exenatide (Byetta) (Vlctgfagfgj;gi & agluttde (Truhcuty)

e ) N ‘ ’~E .
’Q/D/ = i’- — i

Semaglutide
(Ozempic/Wegovy)
SQ Injection

R p— e
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% Uses:
e Used in the treatment of Type 2 DM in combination with other oral drugs especially
metformin and in combination with insulin particularly basal insulin.
GLPlagonists, Particularly Liraglutide (Victoza) induces weight loss throughout sense of
satiety due to delayed gastric emptying, it is FDA approved in the treatment of obesity
with BMI > 30.

Semaglutide (Ozempic) is more potent than liragluitude (Victoza) regarding weight loss

apart from less side effects

«» Advantages :
= |Induction of weight reduction, so they are beneficial in obese & morbid obese patients.
= Reduce the cardiovascular risk ( CAD, MI and strokes ) Wax 4aga s )
So they are recommended by the last updated ADA guidelines in the treatment of DM
with associated ASCVD.
No hypoglycemia at all

Durable drug (no exhaustion of Beta cells)

+» Disadvantages:
So expensive s e
Modest reduction of A1C
Side effects (34 WL <))
Injectable (Al Gab e 3250)

Low risk of pancreatitis.
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IL.DIPEPTIDYL PEPTIDASE 4 INHIBITORS { DPP4i} ?
¢ DPP4i J Jaididy 513)
I Jued Jumin (e 03 GLPL J) il 1" Sl agdl (adS all (3 5 oS slall 1 el o guim sl (40 Ui e La 5
co 4l gria i gy (i ) i cc DPPAT 4ensl 4dl dlias a3 (8 Ol 5 ¢ gl
() i) 8 o S) o il e 48 ylay GLPL ) 5ok Ml ¢ 02 a 50U s3liaa & DPP4I Jl oS (liie
Jeexin ) Aali (e Wl Sl 5500 el (g0 Canpal (6 de sanall

< Examples:
€ msp

®Sitagliptin Januvza 100mg il )+ s |

Ilm(oat Tal M

- Brand (Januvia 100 mg) - Generic (Gliptivia 100) - e {
Cilia a8 YA i 0
(&‘JCj‘)&ﬁ)&&\@eﬂ\@bh\}bﬁh@bd} E
: _d

20 Tablets

@ Saxagliptin

- Brand (Onglyza 2.5 & 5 mg) —
onglvza BT

§ caxagliptin

Sitagliptind) s asall (3 sas) 50 e 23l 03
sl (8 ana © J Jha sty cia il Elilia g Le slgasll (3 Y0 Ao jag s

aooci®
o8 Filmtablette” [Liini

@Vildagliptin TR

- Brand: (Galvus 50 m
( 9 ! @ Galvus s mg

- Generics: (Gliptus, Vildagluse, icandra, dibavally & sugarlo) it Vigagliptin

!

@Linagliptin o ..
- Brand: Trajenta 5 mg (329 L.E)

- Generics: Linajenta, Prevaglip Trajentac

(5! A s)) ISV pabasoanl g0 je 225y 40 ) Film-coated
i T . i i i . i i tablets
N.B: Linagliptin is safe in patients with renal impairement, so no adjustment in  Linagiiptin

the dose while the doses of other DPP4i should be adjusted in patients with S;'_Iuse
ilm-coated
tablets

renal insufficiency. Bookiringet

I”Il Ingelheim

oted biets

@Alogliptin pnANDAG'-'M 2
- Prandaglim (6.25, 12.5 & 25) once
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% Uses:

- DPP4i are used in the treatment of Type 2 DM in combination with other oral drugs and also

basal insulin

< Advantages :

Little side effects (Uisia Lile)

No hypoglycemia

No weight gain

Price (Accepted, not so much s _rasll Jill La pas

Durable drug (no beta cell exhaustion) linagliptin
+ Disadvantages :

There is only small risk of aggravation of pre-existing Cardiac disease in DM
particularly CAD related to Alogliptin & saxagliptin

Low risk of pancreatitis (so rare) Ggaum 50 mg/10001g
Brands (relatlvely expensive) sitagliptin/metformin hydrochloride

Film-coated tablets
< Combinations with metformin &
@ Sitagliptin + metformin
- Brand: Janumet 50/500 & 50/850 & 50/1000
Gl ililha g Le Ll g ae ja (J8L laab < L;\Aﬁbh‘)b).ﬂedﬁ.uﬁ.}

O i be Cumg 35 5

PN

Vildagliptin SO0 m:

100 mg Sitagliptin & 2000 mg metformin
& Vildagliptin + metformin
- Brand: Galvus met (50/500 & 50/850 & 50/1000)
- Generics: Gliptus plus, Vildagluse plus,
Icandra plus, Dibavally plus (50/1000 only)

Sugarloplus (50/500) (50/850) (50/1000) Vildagluse PIUS siwms  Zus |
La s (i e 50/500 sl 4o jall Ty M e e |

|




DR. HOSAM MOKHTAR DIABETES MELLITUS 2022 ... SIMPLE AND UPDATED

¢« o2 Combination J' 33w &

(DPP4i + Metformin)
Ol smY) e Aol (Saall (g s Gl pust) alafin (50 Saal) Tl 4l g i) pa 5) oas o) addiy (Sas -
(Vildagliptin + metformin) La sas < Was i3 combination J -

@ Alogliptin + metformin
Prandaglim met (12.5/500 & 12.5/1000)

& Alogliptin + pioglitazone
) Incresync’ FI
- Prandagllm pIUS (25/15 & 25/30) Alogliptin benzoate and Pioglitazone hydrochloride

- Incresync (25/15 & 25/30) <© For Oral Use )

28 Film-coated Tablets

SSESESESEEEEEE
1ll. SODIUM GLUCOSE COTRANSPORTER 2 INHIBITORS(SGLT 2 inhibitors)
Gliflozins Laay) (camsi sece | A 50 D pgda (M Cle sanall daasl (0 535
7 ¢ SGLT2 inhibitors Jxidds )3 =
J) * glucose reabsorption J! inhibition Jdexl (52 4 senall
Proximal convoluted tubules (PCT)
«« inhibition of SGLT 2 &k o=
¢« PCT LA (& aa e 00 2 331
Jsall (8 4ie palailly S slall (haad I el 8 sa5m 005
Renal glycosuria ---> | blood glucose level
% Examples: E}E]
& Dapagliflozin | « fOI’Xiqa
Brand: Forxiga (5 & 10 mg) price: 333 L.E *  dapaglifiozin

Generics: Gliflozino (5 & 10), Dapaglif (10) Forflozin (10) T i
(e Vo Jeasias 3 s ) JSYI 8 5l JSY) e sl (8 ama © 2al 5 i Ty de ) -
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& Canagliflozin Invokana:

Canagliflozina

Invokana (100 & 300 mg) price: 436 L.E Tableta
300 mg|

ARK d.ﬂj}d}}\.ﬁljah\joﬁ\~~a.c_)_;.j\.lg.'\gjé\.c);l\

& Empagliflozin

Brand: Jardiance (10 & 25 mg) Jardiance*
G . ol
enerics:
- Mellitofix (10 & 25 mg) T

- Empacoza (10 & 25)
s e all
(¢ La sy oanl g0 e ana Vo de yay fauy
axe YO Jag i n ) (flilagle ol

< Combinations

& Dapaglifluzin + metformin
Diaflozimet (5/500, 5/1000, 10/500, 10/1000)
Dapaveldactin plus (5/1000)
. Synjardy”

ifluzi i inati 1000mg
& Empaglifluzin + meformin combination :

film-coated tablets
Empaglif!ozin/

Brand: Synjrady 12.5/1000 & 5/1000 g i
Generics:
Mellitofix met {Empal2.5/500 metformin & 12.5/1000},

Empagliform 12.5/500& 1000 & Gliflozamet 25/1000)

& Empagliflizin + linagliptin
Empacyrl (25/5 & 10/5)
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< Uses:
Used in the treatment of T2DM in combination with other oral medications

and also with insulin
< Advantages :

- Effective reduction of BG.
- Great benefit on cardiovascular risk , so it is the drug of choice in diabetic patients with
CAD & CHF& CKD «also it is approved in the treatment of HF without DM and also it
Is anticipated to be used in CKD
5 @l ) sl 5 Qll) dliae Cinda g (AU L AL ) el ae S8 (e G sl (Al (o pall (B Sl g
sl 5 (8 ey 93) Al ) 5 (Lesae GOULYI e e saaall Juadl 5 (5 81 (e ) 0 sl 83l 5 pall Jaiaa g i )
K Jisaadle
Declare TIMI, DapaHF, CANVAS, Empareg
- Also in CKD, but dose is adjusted if GFR < 60 (ADA 2019)
- Weight reduction ---> » )
- Blood pressure reduction Jaaca ae S (e G sibay (Al (ia jall (A L,
< Disadvantages :

- Recurrent UTI (common Side effect)
¢ lad Joll (3 58S S asm s Ly o Lgale )93 ain (am jall 5 66 Adagny Sl
---> vulvovagnitis in females
- Risk of DKA (low)
- Lower limb amputations (rare)
- Dehydration.
- EXPENSIVE “4dle LS (s34 ganall,

WU Jie e (Ao fgie e Sl (i e z3lal s Al gl silang s Aligala

- Amylin Mimetics ( pramlintide )

- Colesevelam , etc
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TREATMENT STRATEGY

Last update: AACE 2020 & ADA 2022

¢ AU £ il Cha Sl (ajagdle B Lpaddiad (o) )y Sl Ay ga) il gl o) )

elanal) 303l 4S5 1oV Agmandl Cilia 55 & 5 LAl 138 8 dgalladl culali Y1 5 Cilpa sill Al ) atiuia Ual o) 4idall

American Association of Clinical Endocrinology (AACE 2020)
Sl A€ )V dpreadl Glua s

American Diabetes Association (ADA 2022)
.oSall & updates A ea g

DA S8 e Y S5 il Calll 8 ADA 2020 JsS 55505 ADA 2017 JsS 5550 7 ph (o 8 ddd gala
cAalle il 5o GaaY lads JadU Juaedll 2ila aladl (Y Jhaes

AACE 2020 s AL1C value s tainall g Luadaii <Y g J ¥ J S g g al)
AACE 2020 protocol

« ¥ (e ALIC JVAad e il gin ol gtV Hlid) GlaS g4 0ol dae L) )l 4 Sdea g &
- 4sha3iuY contraindications s s ade da pds 43 i s3ll el 5l 8 Metformin J) os o) e ©
metformin Jl J& CV risk J) JI& 4y sals Tl (Saad) e 43l 52 ppaal) o1

PLL oy (Sl (o e oS 13)
Established ASCVD like IHD, previous MlI, heart failure, previous Stroke or TIA
High ASCVD risk

CKD o
PUL 5o odg 1o o (Sl e @
SGLT2i or GLP1 agonists

il o) 58315 sl Jal s cpa ST i Jale 4y 3 g gl (pn Sl m yo i (e mg yo (53

Ll )S3 Baw ) e cO-morbidities sl 2 s Vs s (adie AU & gl e Sl Gy e O Ll &
JY (e A1C Jdad e aainia



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwibhMTf7ev4AhU0g_0HHUSICdIQFnoECAUQAQ&url=http%3A%2F%2Fpro.aace.com%2Fdisease-state-resources%2Fdiabetes%2Fguidelines&usg=AOvVaw0CF2BuaiVlXAzN6hufs0F2
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwibhMTf7ev4AhU0g_0HHUSICdIQFnoECAUQAQ&url=http%3A%2F%2Fpro.aace.com%2Fdisease-state-resources%2Fdiabetes%2Fguidelines&usg=AOvVaw0CF2BuaiVlXAzN6hufs0F2
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IfA1Cis<7.5

< Step 1:
» Life style (diet control aa aliik)
» Begin with Monotherapy (Metformin is the best first line medication)
i metformin J) se 4l g1 5390 asly Tadl Sl a5 <
SGLT4i (excellent)
GLP1 agonist (excellent but has S.E)

DPP4i (good)
SU & Glinides ( cautious in obese patients & risk of hypoglycemia)
TZD (Clin IHD & HF, better to avoid in obese persons & post-menopausal women)

+ ) dalila digale O
LA Gl pail) e oy
AACE protocol Algorithm
a3 53Y) & pinge aal ) ) ad uuliall o sall Joady GllS 5 ¢ JalS IS0 (o yall Ala oy Ly o) 5301 RN Cang
g ) 4asdYl el b e iy pall 3508 5 4 o) S o sall 4palall 42l e W) 8 Y1 el g (Lednalis JS)
(M

© Y dalila b gala O

WUl s 1 G el g plal ) e a3l g g5 sl il o
Contra-indications to metformin

Can il Jgem 1 e by sl 2ay hald g Uil J8 ailia e g (b ) ) (3 Sl bl il 4 o Ji i

AACE recommends Continuous glucose monitoring (CGM) to follow up glycemic

control at home

J s LS LS il g ¢¢ o b i cana ol Y1 s practice J) 8 sisie s Olead) candl ik
Self-monitoring of blood glucose at home SMBG
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¥ Al dhgate O

b Sl Jilai Aaglia e 1ol Liabial 1) g pailly 39 355 4e a J Taia . METFORMIN...... Ul 51 4

(S Ea)) (oo sal () g sasl aal odpan de g S ae (o0 5 ISy (e by ¢ 122]) amy 5 (biaall) il J8 )
VYoo A Gl aball Caa U1 G S5 Euag
6 VAT DIV e i e Ly olatl) ey LU
e daSis ceasll (8 e sfite an ¥ (paall o gz pxills de sadl s 58 i) 0 3 68 W) 028 I deai o 1315
¢« ALC J Gl Gz 568 1 B3al (e silall
< hypoglycemia 4lasy 51V e Jil 5 1.0 (e JB Liely caa Sl
Vo8 e shall iy pilila s Le glg a8 )l el ol paindl 56l 7S dnilie g dile JaSiy o jlill lla g )

<+ Step 2:
» Add another agent to the Monotherapy in step 1 (DUAL THERAPY)
e gy Gilall g gl sl ok <
another comorbidity .2s>5 0
Al e G el 055 0
weight gain Jde=is 5 <« hypoglycemia desis ) 4352 (e Q&Y )38 Ay @
(42Y) & s 50 (B L S0 Gl ) 51 IS S5 )
agalal) (o el LKA 5 ¢ oal) 48K ) 4030 @

+ GOLDEN RULE: {11!

s S5 Gl parameters O s (oa ) sil) JS (e 4l ) anlie o 4 5ol (e yall Juadia

Y Geaaly Jlitia ey <
= SGLT2i. Ex --> Empacoza or Gliflozino
= GLP1 agonists. Ex --> Victoza or Ozempic
= DPP4i. Ex ---> Gliptus Or Galvus Or Januvia
= TZD. Ex --> Glustin or diabetonorm
= SU. Ex --> Amaryl or Diamicron
= Basal insulin. Ex: Lantus or Tresiba ( cautious in obese patients )

= Or 2 Combination in one agent
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(ing e (V) ok 8 lgle Ul 48, Hlall (udty Sud) Jilat Cones e il 3 35 40 ja Jib fain <
ALC Jaxi sl ¥ arg g ec Dyl
(V)eé'a_)ojjaiﬂdﬁ.u“ Lﬁhlmjuccu‘)a@ha}c)\ﬂ\wésw ‘ (1_0 <-- \/)ulL.AJJS

% Step 3 :
» Add a third agent to the above combination (Triple Therapy)
O a5 4y g o Laayl 4Ll parameters J kg Yoo shad 8 coliay ol s b asl g canaty <
o oel Voamy (oSl g Hhldl) g adbiall Sl Jilas i 9 < combinations ) b S3 Gibl cile saall
(€) o shadll Jiity Con JUl J siasll 2o Alla (8 Lol e dgpa¥) G o ey Con il J o sl Al A
< Step 4 :
» Add or intensify insulin
> Add one of basal insulind !}
= |nsulin glargine (Lantus)
= Toujeo
= |nsulin Degludec (Tresiba )
To
Metformin * other oral agents
<l shaall 8 J8 (e sac ) o a1 aladiind aae Al oral agent's J) A sac ) o sai¥) ddlal <
aslLll
Lo 0alallS 4y W) e JaSiy can S Ula g b co sl ¥ dmg 5 aBilud) 4l Hlall (gl dayli 5 Sl iy <
() o o shall Jaina Co Jll ililia

Or
» Add pre-mixed regimen to Metformin * other oral agents
glinidesd! 5 SU <lld (pe (A
Or
» Intensify by Basal bolus regimen + metformin + other oral agents except SU & glinides
< Step 5:

» Combination injectable therapy
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If A1C:7.5-9

+ In newly diagnosed patient with T2DM

» Consider dual oral therapy from the start

"STEP 2"Y &, ssha S (5

el o 4o ) 83L ) 7 ) & agie 2al s Metformin J osSs o) = combination < a) <

¢¢ G LS JaSiy (a3

$aab e ull (i ba s W FBG & PPBG J) S s ca Ul Gilia s e ALC U1 o sl ¥ sm ams <
» Triple therapy

Ll S0 LS &l gladl) 28y JaSi g

IfAIC>9

+ In newly diagnosed patient with T2DM
Symptomsd! cus it =3l <
» If Asymptomatic: consider dual or triple therapy {optional)

» If symptomatic: Insulin = other agents
Sl =iy
Basal insulin + oral agents
If not controlled
=>» Pre-mixed regimen + oral agents
LY e JiadVl

Basal plus/bolus regimen + oral agents
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INSULIN THERAPY PROTOCOL IN T2DM ACCORDING TO
AACE 2020 GUIDANCE

A) If basal insulin is added to oral agents
o ifAMIC <8:
& Calculate the Total daily dose (TDD) of insulin --> 0.1 - 0.2 U/kg

& Then insulin titration every 2 - 3 days to reach glycemic goal:

FJ s A a5 2 2 IS fasting blood glucose J) o s e

If FBG > 180 add 20 % of TDD

If FBG: 140 - 180 Add 10% of TDD

If FBG: 110 - 139 add 1 unit

If hypoglycemia occurs

If FBG <70 reduce TDD by 10 -20%

o IfFBG <40 reduce TDD by 20 - 40%

Example:
Diabetic patient is decided to start on basal insulin (Ex: Lantus) in addition to oral agents for
optimal glycemic control
His weight is 100 kg
TDD =0.1-0.2 u/kg
ALl ¥ amy g Uil U8 o g IS Gy o gil) J Clan g Vv Ao o coasiY T o) e laia 1 D

1- If FBG > 180 2- If FBG: 140 - 180 If FBG: 110 - 139

add 20% of TDD add 10% of TDD
20 % of 10 = 2 unit 10% of 10 = 1 unit
Vo Ju )Y didac all S | Ve Ju )Y dds ac jall o I

add 1 unit
Yo du V) A e nll e J

2850 A G 4yl iy 35 359 oS LAl Jas g 83 o1 Y (S5 Ly gy el e Ly ©
o Al Jia i Lo aald

= Target fasting BG < 110 provided that there is no hypoglycemia
= Target A1C < 7 every 3 months
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O IFAIC>8:
&5 calculate the total dose 0.2 - 0.3 unit /kg
BAENCY
Insulin titration & glycemic control
Adlal) o Ul (i g (B LS
B) To Intensify Insulin

% Add PRANDIAL CONTROL

Gl sl i) S (5 ginna asia
= Initially you can add GLP1 agonist to basal insulin
Example:

& GLP1 RA + basal insulin in one pen

- Xultophy = insulin degludec + Liraglutide A
o _ _ Xultophy™
- SOLIQUA 100/33 = insulin degludec +lixsenatide

nehTOmuowTY
Insulin degludec + Liraghutid

SOLIQUA™ 100/33 |
(insulin glargine and lixisenatide injection) ' ‘i‘ @

yor Single Patient Use Only

100 units/mt and 33 meg/mL

with each unit of insulin glangne,

the pen also delivers 0.33 nikg of Nxisenatufe

Only for Doses from 15 1o 60 Units

::.:::-;;m-ﬂm .&m:w‘;:w wnudin dedivery desnr
no-u-umm

comn anoction oily
ff::ﬁ'ﬁ'&knm 15 ear s oohiriess with =0 parTictes suabie

& & ol
e wetiied pers (15 mt tofal SANOFI <2
Dispense with the medication guide

= Or Add SGLT2i or DPP4i to basal insulin
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& 56d amy IS4 intensive insulin therapy J) Wl
I. Basal - Plus/Basal Regimen

@ Initiate intensive insulin therapy in addition to oral by Basal plus regimen (1, 2, 3) in
preference to basal bolus regimen

+ Begin Prandial insulin before largest meal

de ja Cauan Ga Al Slila g e oy Julaill Aaiia as basal insulin JV 4dba¥l elaal) daa S oSily ©
Gl sl ae JolS I Sl Jasa a5 kst 13) 4l o3 4l s o)) J8 olaS

+ If you start by one dose of Prandial insulin before the largest meal, it is called "Basal plus

1", but when you add another bolus dose before another meal , it is called Basal plus 2 , and

finally if the third dose is added before the last meal it is called "Basal + bolus regimen”

K] ic n» ladnsS
Prandial insulin in basal /plus 1 & 2

= Start 10% of basal dose or 5 units

Example:

If patient is decided to start on basal plus 1 regimen, his weight 100 kg, A1C: 9

b 4a yd 3w LS J5Y) basal dose J) wsid ©
0.2 x 100 = 20 unit
Gia Yl J e gl pre s 89 ¢ lubal) daglia oy o8 Liaae Glas g 0 e meal insulin J) de ja clus Jadll
Al ana ol J8 a5 0 5 AWl 4e jall Ciliat caa JUll ila g e ol g 0 (5 sal aaa g Ji8 (5 Hal laa g 0 il

glycemic control JI sl target & d swa sl Sl Jalast dalia oty o5 43108

Il. Basal Bolus Strategy From The Start

e aghni dxe Caray JS5 V) e Ala L8 oral I ae Jsha e 4 las (Sasealnh s ©
a5 basal plus 1& 2 J)
KJ 4o nll ladds ©

Basal bolus regimen
Step 1: calculate the TDD (0.3 - 0.5 unit/kg)
S (o el Lalay + Ve ja Lol (o el plane (8 Afidede 2S48 o ai Llle
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Step 2: Divide the TDD intoN

50 % basal
+

50 % bolus

Step 3: Divide the bolus dose into 3 equal doses before each meal
d B LS T a5 G e sl Jla
Total insulin dose/day
o Lansiia ccoan 5 ¥ iia Ly laia )
Basal --> 15 units before bed

Ex: Lantus 15 unit before bed time
+

Apidra Solostar 5 units before each meal

s Adh gala
6 5 il Al 0S5 e ) ©
353 il (Sl g eSSl oain gl candiall Calall sl o) V1 o ilan gl 8 S S (3155 o
B DSV A4S () g pae Alla 8 e (5 shaat ()5 daniia () 55 Capny a1 Ay (e 4 0 s laal) Ao
(+Liadl Uil 4 el sl 8 Lisasi o € 4seS JS) ) i )

de ja ol i elaall Jid Jlai g o a5l i basal J) de s Jaadai lie jUadll 8 Sl Jlaty bk ©
eLiall Jd e ya Tadii e a il 0 Jlai g olaall e ya Tadii e oLiall Ji (lasy )
a1l U8 Prandial insulin J) 4e s Jascal cyrie by dun ol aay Sl Jlas () Ll (Saall (1a 9
( accepted Ladls)

[[] 8 Insulin Titration In Basal Plus & Basal Bolus Regimens

< Increase Prandial dose by 2 units every 3 days if log readings 2 hr postprandial or next pre-

meal blood glucose >140

< If hypoglycemia occurs, reduce TDD of basal and/or prandial insulin by:
= BG<70-->10-20%
= BG<40-->20-40%
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C)Pre-Mixed Regimen
< Pre-mixed regimen / Split mix regimen (prandial insulin:
Regular or rapid acting insulin analogues + intermediate acting agents: NPH or protamine)
+
Metformin x other oral agents (SU & Glinides are exceptions)
ol b JSlsan 5 v 0 de oy Taiy ce i pall (5 cn dela Y jlae e Gl W) A0S Cannd o 5Y Lilane
S dSlaa s 0 Y e canady oo Gl JLS (a5 2SI Gl i e ) (ASI Bl g ) gl (an pe (A
P BEN
codng 00 o Sia acku YE e o Lo Taia ) Gl i) AaaS (B e paS Y v v G sall g ol e Dlie
(g pai ) elall 38 ¥/ Jl ladll J8ae o) ¥/Y ) elially jladll (8 o gl 8 (00 e o aniiac )
(Sl Vo i) eliiadl 8 VY 5 (L Yo ) jUadll Jsas 5 ¥V ol Ly (i cc (358 () JUiall Caen
eliall J8oan g YO 4 jUadll Jdsan g VO oS5 (Saag
Examples:
& Regular insulin +NPH intermediate) ¥
- Mixtard vial L gas )l 50 siuall gl
- Insulinagypt 70/30 s sl
- Humulin 70/30 vial 2 siuse
Or
& Rapid acting insulin analogues + intermediate acting insulin ( protamine )
- Humalog mix pen ( Expensive )
- Novomix pen ( Expensive)
cee JUadll Jid de ja Javial eliall Ji (b5 eLiall J8 4c ja Jasal jladll 38 Gl co Sll Jallad iy
(¢ sed ¥ aas cce YA YV e 1 eLiall J8 chn Ul g 0 VY D A e ladll J8 caa 6K Eua
LD s ilila s Lo e z3ladl G e JoSi An « (ALC < 7) o jill by 4l

Basal bolus regimen

ADA ! asally a ) A6 ) e J8 AACE ) ks <o ) A6 ) 2 Aalila 4dh gala
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ADA 2022 PROTOCOL

(Aallila Gaaal ) S S sigll 0ag e
ADA 2022 J) JsS 535 »
sl die Y sleysha dalse dsa s s sl 23l HUERY HUai | ghaa 0o JsSi gl B slalally e
F ) clicliag
ASCVD, CKD, heart failure

ASCVD: defined as coronary heart disease, cerebrovascular disease, or peripheral arterial

disease (PAD) presumed to be of atherosclerotic origin

Step 1:
Begin with METFORMIN unless contraindicated

+ Diet control /life style measures
« ALC JI s sall slee s ¥ aza g <« metformin 3 4wl oaS J cas il W) asy ylall ésy faia @
(V)?Bjojkiﬂdﬁ.\h %3 USLA)LA“ CM\W&LMMJ&M}@&

Step 2:

odic (yay yall (o oliia
Indicators of high-risk or established
ASCVD, Chronic kidney disease {CKD} or Heart failure (HF)
Or
Not
¢ g Dalall (e dala saie 3 Glalall (e dala (i saia
EJ) B Saia E J) (B Hhaia
Pathway 1 Pathway 2
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Pathway 1: Y ¥V

@ The patient has indicators of high risk or established ASCVD, Chronic kidney disease
{CKD} or Heart failure {HF}
G Y e o (See €
SGLT2i or GLP1 agonist
CKDke & Sbal (e siivay haia (e baaa 5 (o diaal ) (e siiaall U8
: JY) Juaial) o

oo S @il g 8 ead o0 g e heart failure osx <« ASCVD 4l (s il €=
maximum dose J! Jswasll cpalae all & a3 up titration Jesis metformin < 1 €
o )il Gililas gl €
= Add GLP1 agonist with proven CVD benefit
Example: 3%

- Victoza

- Trulicity

- Ozempic
danl 5 agla ool 4l Lk e
Or Add SGLT2i

Example: 3%
- Forxiga - Jardiance

- Invokana - Mellitofix
¢ ALC JVdlad sl ¥ any g o da il Baw LS Sl Jala i 5 €
G inai (Sae i Jull Gilia g Le (a yall €
= If the patient is on GLP1 agonist --> Add SGLT2i
While
= If the patient is on SGLT2i add GLP1 agonist
contraindications e ! TZD <huiai (Sae G JUll (Ghagle o) 5l ¥ oany s €
Foa all glilay o g Al el ¥ o, €

= Add or Intensify insulin
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( AACE 2020 protocol) Js¥) JsS sis sl b4 8 &

SIMED JLaiay) o

% EF < 45J)5 ¢« HF 433l (g yall )
SGLT2i
Gl Gila g lece AIC J) 58 sed ¥ ooy
= Add or Intensify insulin.
Cullil) Jladal) o

CKD i ay yall 5l €
lalee Ja o gl
Significant alouminuria or not
= If CKD with albuminuria (ACR > 200)
--- > SGLT2i to reduce CKD progression
e el (s 5ISl) ) ) ) phali By (A agleld Cudil oa ) sall 5 aaall e g
¢ Capain G Ul Glla g Leand ol ) oel ¥ oang g

GLP1 agonist
6 Jall ilila s le sl s AT sed ¥ oan g
= Add or Intensify insulin
= If CKD without albuminuria

If GFR < 60
Begin either
SGLT2i or GLP1 agonist
¢ G Al Glla g le 5 ) oed ¥ oany g
= If patient is on SGLT2i --> Add GLP1 agonist
= If the patient is on GLP1 agonists --> Add SGLT2i
& il lilagle e g AT sed ¥ oang

= Add or Intensify insulin
67
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Pathway 2:3 Y7

P isnina (imy sal) Sl
Indicators of high-risk or established
ASCVD, Chronic kidney disease {CKD} or Heart failure (HF)
¢ Metformin J) Je (ibaudail a4l AIC JI s el ) €

(Step  2) 4l o shall Janila

¢ obese or not ua:all & €

e siiaal Cilmg (3551 (e 2505 SR iy 43555303 el Ssle U ) ec Obese sl 5 C

= GLP1 agonist
Or
= SGLT2i
S dael By ccaeliy i )l e s L ATC J) slee Jsd Voaras ©

= Add SGLT2i if the patient was on GLP1 agonist
= Add GLP1 agonist if the patient was on SGLT2i

E ) dee) Ay ccaclh Qa JUll iba gL ALC J) e el Yoy ©
= Add DPP4i if the patient was not on GLP1 agonist

Dhis) uleasle) ye ae J (e Ciliai ol (o Al &1 93l Capaia con Jll (Glila g le oAl sl Ve €
(6 i al) Ca g lal e 4, 5Y)
AL Sl il ©

Insulin therapy
S 80 25 el i) (Y obesity ) zdle as
s dalila 4digala
ceopS o D Sl dans 8 Whaa Jld ) 53 L obesity J) 220
J basad
68
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Bariatric surgery in T2DM with BMI > 35

I O 38 (hypoglycemia ) sl o3 Sl (5 sine (alddl) caand ) 4y 50Y1 e 22l €
F A ) (e aal s G s Metformin JI e Gidadail Lo (ay el ol oS lic €
DPP4i
GLP1lagonist
SGLT2i

TZD
Y dae) Ay ccacly i Al Gila gL AIC J) e el ¥ odnn g €
= If the patient was on
Metformin + DPP4i =2
Add ---> SGLT2i or TZD

= if the patient was on
Metformin + GLP1 agonist 2
Add ---> SGLT2i or TZD

= If the patient was on
Metformin + SGLT2i 2>
Add GLP1 RA or DPP4i or TZD

= If the patient was on
Metformin + TZD =
Add GLP1 RA or SGLT2i or DPP4i
: addgale
FJ o b geall g sien

GLP1 RA (agonist) and DPP4i

@{‘cd\.cug&;)\:\ﬂuﬂm}uA]_Cd\)l“ s Voamy g €=
358150835038 J il La (AN (e 2a) 5 Cipal 20

“é}ég\dszéh'a\eé)cc@ﬁg@;)ﬂﬂﬂm;bAlCd\}l“Q:ggju s Voam g €=
Foa (e 2aly Jisin «

= Add SU with least hypoglycemic effect (Glimepride: Amaryl)

69
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Or
= Basal insulin with lowest hypoglycemic effect (Insulin degludec: Tresiba)

A aay e i Ul pdin o) dand N ag W) e (6 A Ly 4nale JSLie (g (lay s il ) €
Walis oy $SAal) 4g 2V
( Poor patients)
aaly il la) o (Y dael By ccaeliy Sl (Gla s e ALC JI ee e siisall (o 568 Y a2y s €
Kl
= Add SU
Or
= Add TZD
=
Y dae) Gy ccaely G )l ila s L ATC J) sl gl ¥ oany s €
= if the patient was on
Metformin + SU
» Add TZD

= if the patient was on
Metformin + TZD ®
» Add SU

Y dae) By ccacly G JUll (Gla gL ALC JI sl ee )sed Y anyy €
Add basal insulin with lowest cost
sl aal 5 il
Or

Pre-mixed regimen
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INSULIN THERAPY

Sl mye ladle aal aal sa NI O

- ltis the only treatment of Type 1 DM,
- ltis also used in type 2 DM in certain situations
- It can also be used in LADA & MODY
54 Cplgnsy)
Injectable therapy used to control blood glucose
Alall J53 S iy s o8 Llla 03 s sall ey sil) (IS 08 e
Either vials or pens
Gl il e Gl s (e g 58 llia
Inhaled insulin
A4Sy pa ¥ oaaiall LY gl (8 (s 3 g g0 03
Cae Uy aSAl) cany (e alzday (e jall (Y) sl Cindl oral insulin J) gpiat) @Y gla llia
dalse (e o) (i (oY)

Oral insulin is under trial until now

*hkkkhkkkhkkkhkkihkkkhkkihkkihkkikkkikkkikkikk
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¢ ol gai¥) £1 930 4l

INSULIN Onset Peak Of Duration Of Action
Of Action
Action

. Ultra Short (rapid) Acting Insulin
Insulin Glulisine 100 :

Ex : Apidra solostar pen 15

Insulin Lispro 100 _
minutes | 1-2 hours 3 -4 hours

Ex : Humalog kwikpen
Insulin Aspart 100

Ex : Novorapid flexpen

I1. Short Acting Insulin
30

Ex : Actarapid (regular) _
minutes

Ex : Humulin R ( regular)

I11. Intermediate Acting Insulin
Ex : Insulin Isophane ( NPH ) -->
_ 3-8 hours 10 - 18 hours
Neutral Protamine Hagedorn

Ex : Humulin N vial

IV. Long Acting Insulin )
- Glargine 100: 24 hrs

- Insulin Glargine 100

Ex : ( Lantus) vial & pen _ _
Same action | - Glargine 300: 36 hrs

Insulin Glargine U300
) throughout
EXx : Toujeo pen . .
the day - Insulin detemir:

Insulin Detemir
around 20 hrs

Ex : Levimir pen insulin )
- Insulin degludec : > 24

Insulin Degludec
hours upto 40 - 42 hrs

EXx :Tresiba pen
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423 gata
Insulin glargine 100 & detemir = long acting, they can't exceed 24 hours in action
But Insulin glargine 300 & insulin degludec = ultra-long as they exceed 24 hours in

action = more potent

Ultralong acting insulin & ultra-short acting insulin

- Regular: short
- NPH: intermediate

- Glargine: long

¢ Duration Of Action J) 53 435 Blood Glucose J) (s 3 ¢l s 153 Jaiiia o) ) cuba
gl g sasall Galid e La s
Journey of glucose in the body
(288 il s Saral dal jall) 468 JS Gy e | slaiy (il ja (8 aall (8052 50 JBun glucose J) o)
Phase 1
» Meal related hyperglycemia or -prandial hyperglycemia
Loyl g 39 ol o3 (e @By Al g g (aad (gacbial JSG 2l (& 5 S glall (g e (8 alie g ld )l i a5 <
basal blood glucose J ) 292 S~
peak 4ed 4l g Joall 4l inia au b 03
Phase 2

» Basal hyperglycemia (in between meals) = hepatic glucose production
piiane LaaS ans yia (505 ¢ 28 Bk o )5S slall e A8l dpeS U A cc Y Cald (8 (5 e ay <
peak 4l led ud (AUl (inie Jastia (a5 Ly

< Which type of insulin acts on phase 1 (-prandial glucose)?

And
< Which other types act on phase 2 (basal insulin)?

& Short acting & rapid acting (ultra-short) acting insulins act on prandial blood glucose (meal

related hyperglycemia) --> so they are called MEAL INSULIN
73
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Examples
¢ Regular insulin

(Actrapid & Humulin R)

¢ Insulin analogues gampm HM
Glulisine (Apidra) foen’

Actrapid® HM

Lispro (humalog) % TR

Aspart (Novorapid)

~ Apidra® SoloStar* Ji§
Insulin glulisine

1 OOIU:‘mL

Humalog® 53 mi

190 e NovoRapid®
lekPen“‘ FlexPen®

100 U/mi

Sohston or imectan  pre tiied pea
[

100 U/ml (3.5 mg/mi) \:J/'

1 sthor sereon honder
oo Nordes Phacms (Provele) |

wmaed
4 113 Shahwah @ wan CiMon, Karadh, Fakistan.
. fae (o vured by ‘
o
'

5 x 3 ml pre-filled pens N m—
Subcutaneous and intravenous use NovoRapid®
FlexPen®
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& Intermediate acting insulin & long acting insulin & ultralong acting insulins act on basal
blood glucose , so they are called BASAL INSULIN

Examples
¢ Intermediate

NPH --> Humulin N (not used alone) =l :

Long acting
Glargine 100 (Lantus) .

DIN 02294338

: : - Lantus® SefoStar™™e
Insulin detemir (Levimir ) insulin Glaggine njection (rDNA origin)

Insuline glargine injectable (ADN recombiné)

Ultralong acting A1 00. e

Insulin degludec (Tresiba ) Mi1antus SoloStar®
. . insulin glaroine (iDNA origin) injection
Glargine 300 (Toujeo) 100 units/mL (U-100)  Rx ONLY '

S S AR = 7, = i i -
saam — g = 100 Uimi |
Tresiba® 100 Levemir® =
FlexTouch® / ; F l ex Pe n |

solution for injection in pre-filled pen 100 Lk
insulin degludec

Subcutaneous use

\ poret
| Levemir®
' FlexPen

- e T et - R it e ot

- Toujeo™ MAX SoloStar® ]

’ insulin glargine injection '
For Single Paticnt Use Only .

By TOO NEIEET 00
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Hdy) 4 o5 (9SR g inla an b JREES Lad (63 (ol gl ) 50 gl (San iba
FJ) Jaadia
Prandial (meal) insulin Glulisine, Lispro and Aspart
2353 90 peak el & LS peak Lol st Cien
Fol laadia s
Basal insulin ( & Detemir)
Mas o praa 4dlisa (s2cliali ] g2l
«¢( N0 peak) asiue baa glargine J ay &
small gl ) b )35 J il aliil B jasie Jad detemir J) s s
J G gda pn (Slyad A st NPH J) as Lein
Prandial insulin
Js
Other basal long acting insulin
Cilyinia 3 ) ga o danm g (Dl 5l 48le 5 anall (8 oandall Gl iV ) A mia 533 ) g (53

Action Profile of Insulins

Lispro, Aspart, Glulisine

Regular

Plasma l NPH

insulin
levels

Detemir

T T T T T T T 11 N BN I N N N R
0 1234567 8910111213141516171819 2021222324

Hours

Hirsch I. New Eng J Med 2005;352:174
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w Meal insulin & Basal insulin

Insulin secretion

50

40

30

10 _m
ul : @ =] = . v )

Breakfast Dinner

Serum Insulin
mcU/ml

20

Polonsky K et al. New Eng J Med 1988;318:1231

16 Gl pmad¥) (a £ 55 S i pal) A ania AN o gl) riiind jald My

= Meal Insulin including Regular insulin, glulisine, aspart and lispro =» before meals
= Intermediate basal NPH =>» before meals also as it has peak
While
= Basal long acting including Lantus (glargine) & detemir (Levimir)
And

Ultralong basal insulin including Degludec (Tresiba) & Glargine 300 (toujeo)

Are not related to meals

Often used at bed time and less often at the morning (often once)

Basal insulin has no peak

N.B1:
Duration of action of ultra-short acting insulins: around 4 hours
And Onset of action: 5 minutes.

So, they can be used after meals if the patient forgot them
77
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N.B2:

As meal insulins (Prandial insulins) and NPH (intermediate acting basal insulin) have peaks, so

they are more potent and can cause HYPOGLYCEMIA

While Basal Long & ultralong acting insulins have no Peak, so they are less potent than other
insulin, and often don't cause HYPOGLYCEMIA
; : Yakigale
«« Prandial insulin J) s& 3Ly Je o 8 ol Lo &
OIS e g (5 ) shall Al aadiaal) (ld guaidV) () oS5 (O o s
DKA, HHS & stress hyperglycemia
Prandial insulin J) ¢! sif aal
Juaailly a
Regular insulin (Insulin Actrapid)
cinfusion & Jslae o (s 5 50 YW 8 3 )5l B sk Ge (kb
J) Vs 231y mhoay (53 s gl g il a g
Emergency and ICU
: ¢4k gala
o JalS (<G Q) dasal a6l IS J8 aadind o s sas d Prandial insulin J) alasil (S Y
basal blood glucose J! lascam (e 43y
JalS i Sl sl 4e 65 (S Ul oas o basal insulin J) alasiul (S Y JAY) sl e
meal hyperglycemia J (i (e 43y

¢ Lgaddiinal g 53 (ol g £1 630 i3 g (51 5) b

The famous Sliding regular insulin scale is not sufficient: ADA recommends against its use in

the cases of patients with hyperglycemia in inpatient wards
3¢l aglll Cialy alll
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Fle Gsing o 2 Sl aplail 8IS Gl gl ol () 85 Gldie By 4

w Prandial insulin + basal insulin
d\ GAJ 63 08 uLﬁas:
Prandial insulins

+

NPH (basal)
dansl g 53 ) sleny e
Pre-mixed insulin
(Split mix insulin)
NPH 70% + 30 % regular

Ex:
o Insulin mixtard 30HM (100) vial
Jlarinl) aili
Novo Nordisc 48 & 2 ) siua
+ Humulin 70/30 vial (Lilly)
4 Insulinagypt 70/30 vial s_y=asl)

Insulinagypt /.
100 IU/mL

%0

Suspension for
subcutaneous injection
70% Isophane Insulin
suspension, 30 % Regular
Insulin Injection

(rDNA origin)

Vial

Medical Union
M U P Pharmaceuticals

- J

Premixed insulin

. 70/30 insulin

70 % NPH, 30 % Regular

All premixed insulins look cloudy
(like milk)

Premixed Insulin 70/30

Humulin® 70/30 |,

ey
PPN
MO0 B F

Novo Nordisk I

Mixtard® 30 HM
E\m:{x:ftm’ﬁj 1.0'0

U4 WH OF PPV
|

1| Mixtard® 30
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& Jpargilaly 4

Rapid acting insulins (insulin lispro & Aspart)

Insulin Aspart 70/30
(Novomix® 30)

Intermediate protamine (Novolog® mix 70/30 in USA)
Ex 1:

Novomix 30 flexpen

Aspart 30 % + aspart protamine 70% ﬁl
b FlexPen®

=
Fle;
Eaz

-+

70 % Aspart protamine, 30 % Aspart

- Lispro 75/25 (Humalog® 25)
Ex: 2

Humalog mix kwikpen

% 50/50 Lispro 50 + lispro protamine 50

% 25/75 lispro 25 + lispro protamine 75

s Insulin Regimens

A) Pre-mixed (split mix) insulin regimen
I. Regular + NPH:
- mixtard 30
- Humulin 70/30 Insulinagypt 70/30
I'l. Rapid acting insulin + Intermediate acting insulin
- Novomix 30 flexpen
- Humalog mix (50/50 & 25/75)
B) Basal bolus regimen
I. Basal (glargine 100 or 300 or detemir or degludec)
+ Rapid acting (ultra-short) Insulins (Glulisine or Aspart or Lispro)



https://www.facebook.com/hashtag/rapid?__eep__=6&__gid__=1605077562868216&__cft__%5b0%5d=AZU2CFpsZTUYKg33LA-YeUJ4EIOYPMlqvbII6g-Cqcet4diXmtGxKayCa0xAobCjc9zEsvJzluliIuuMeJTfrhIfK-0ILZAqeAMhrrHBAbvzpRbNCcbh2rYNr2fdYEF-312xl6H1Z7cCiPCuDaHj2y0Eg7gULNKA8V2f-1yFomBBFou_dV2KAoQ5NWE-gib_Ah8&__tn__=*NK-R
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< Basal (before bed or at the morning)
- Lantus solostar 100
- Toujeou solostar 300
- Levimir flexpen 100
- Tresiba flextouch 100
< Bolus (Prandial or meal)
- Novorapid flexpen 100
- Or Apidra solostar 100
- Or Humalog kwikpen 100
Before meals (&i8s (ueds JSY) Ji8
< if given before 3 meals = basal bolus
& |f given before 2 meals = basal plus 2

< |f given before 1 meal = basal plus 1

I1. Basal insulin + oral therapy is used in Type 2 DM only
N.B:
= In type 1 DM, you can use either Basal bolus (preferred) or Pre-mixed regimen
= But in type 2, you can use both regimens (pre-mixed & basal bolus)
Or
You can Add BASAL INSULIN only to oral therapy

v When To Use Insulin In Diabetic Patients?!
Answer

A) Type 1 DM (insulin dependent)

B) Type 2 DM if one or more of the following are present : 2

1- Failure of oral treatment to induce glycemic control

2- It may be used at the start of DM2 diagnosis if A1C > 10 or random blood glucose > 300

C) diabetes in pregnancy including GDM
D) in hospital
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v What about vials & pens?

@ Insulin vials

saas Vo o ging (e JS5 e 5 e Shaill (ks Gl gl (e Ve e giai W dS €
So each vial = 1000 unit

Ex: mixtard vial & Actrapid vial
Jary (s 4l 51
Good care for vial
refrigerator a3 8 ledaia gy Jilu e (5 sind o jsia Clala ) g obe 2 Judll Gl aduai a3y €
freezerd) & ey iy Wy Cila 502 - 8 Cm la 7 gl i o) ya Ay 8
Expiration date J) gl s &5 O (S g aladia¥) s 5 J sk caadil) L8 Judl) hais ey ©
Aapoddye 8 lghaia ol Juadl 4ndl 3 Ldain (Says oo abasl € 5l Jadh aallin _gd oo Judll <38 23131 @
il gnY) ki W5 YO 110 (e ) i L)) oa
ORA G S sl peedil) G ashaae gl dglle Ll ga s o Sl (8 Gal eV o Lo adl Gy sall I il €
(0ol s canDlll 8 auis g ) 43U

Juexid mllia e sed expired o) ol s & 5 8 @

Ol sV i Wasy (e 03 & U Jaeny s sl € 22 vial J) 48 it 1o slll d sl ale U5y €

Al A glaas o s Jlad je galdild alla je

FE e Gay 4l Juill w23 Lo 08 4l Gy all e Ll as @
Changes in color or clarity sl ax a5 o5l s
Clumps or solid white particles or crystals <l i 5l 4uls Sl
< Insulin that is clear should always be clear and never look cloudy
S (e (B Jundy adl Y

S ety el (e e adiin (e Sl s (e B 31 calpu) Y 6 e (53 clalall UL a5 @
Ol e (An (a5 23350 4aeSs (l gui¥) Le and i Gl madl And ju Lala ()6 Y Uil o €
82
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> What about Insulin Syringes? ~
(Vo A omeaniuy t0 (lda ) dad ju ) jeae A (e 58 Clad yull
Vo o And e b Lliia
Voraad ) e Gl il S5 L s )
diale plaguada, i A&l YT & Vv ad ) die | shaalia
Olaad) da ja A J8) ey € cllia o8 )6 08 ) JS (g

saa s ¥ 0 (ga (eada i S

?(Q:\SJMJ;X\ a8 ) pens J) ¢& 13 qub &
e)éf‘)!\ e O ¢ Slla
1) Re-usable (cartridges are changed)

Cun G yall ol sy Galdhy Wl g (alaty W o8 535 cartridges 48 sk o o i 4ndi plll 035 @

L e
2) Disposable pen
aas ol Cung a3V o yall expired iy ol alis Ll (sl (e 4aS o) g i Al @
420 Y0 Ge 3 Y g ad jall 5l pa dx 8 Ledaia (Sadl) ey Uil L L) il aDBY) Jada e Y sk €
& Cartridges & pen
EX: Novorapid (Insulin apart)
2 forms 4ie 4 ea
I. Penfill (re-usable pen) with cartridges
I1. Pre-filled pen (disposable)
o e (5 il (i pall bty Lalee (bl A 2 (e B8
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¢ ) dhgals
a2EY) (ha (e 3 LedDlale driadd) IS 5l 6 ol sl G gl il Gllia ©

Pre-filled pen & penfill (cartridges)

OaS Jl s Dl L )31 By ¢ DY) (e 2al g & 3 e (lgne )53 (B
: ¥ abgale
« basal insulins Jl oS s rapid acting s meal Insulins & 4ssills €
aS yil) Claiiey Gald cul ahaie allasy pre-filled pen dess W 2 £ 5330 4axieaall CilS il JS of LidaaY
Ol st sl Jlae 3 4l dgalle S 58 Y Laie Dia iy ©

NOVO NORDISK as i

- Rapid acting insulin Aspart --> NOVORAPID flexpen &4

- Basal insulin 2

Degludec --> Tresiba flextouch &4

detemir --> Levemir Flexpen &4

Goas alale
1. Degludec + aspart --> Ryzodeg flextouch &4
NOVO 48 il 3 (38 prefilled pen J 238 US4 flex adadall JasSlia
LILLY as i
2. Meal insulin (rapid acting) = 3. Pre-mixed (NPL + lispro ) =
Lispro --> Humalog kwikpen &4 Humalog mix kwikpen &4
AS il 232 JS 8 kwik adaiall JaaDlia

B SANOFI 48 s

< Insulin glulisine --> Apidra solostar &4

< Basal ®
% Glargine 100 U --> Lantus solostar &4
% Glargine 300 U --> toujeo solostar &4

pre- filled pen & aulS solostar ahaie Jas3lia
¢ oalladl 5 (5 panll (3 gl 802 5a ga A agsa¥) daen Jignitl Mas daga o ldaadall <
il Al Alas i pall s A Janally 558 andaaia 60 lalall e el )5 e il Jllle <
0 G pall e s e alil) o) (S ) LS5 19 DY) (a5 sl ke
84
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¢ ol gl A1l good care dam gl sl M35 615 O

o il 02 28l (e ol pall da 53 o H1 13 cc An 3 YO (s0ai W g b jall 5l n daja dabia Gy ol 0¥ €
Al (8 Gl i) 58 i

6 sl Ji aiad oy pall e AT (adid (oY Aaladinl g giae s daid adiill At Gl it B D
HBV & HIV

Gl LY ae jall 8 S las ) a5in WY < pen cartridge J1 o 4l ol i) s g gine D
(035 1 shess oo (6 Il 18 ) Ll i i () 51 i aancae

o (527 Laae Gl smd) JAI &) sal) oyt A1SAY alilly abiaia g 4a it pen I i o s pall G ¥ O
PRNCY JORJE AR

milky or cloudy o s«sY! o5 5% o &Y « pre-mixed mixtures s NPH (e s sing ol susil o8 5) D
ol s> dale clumps 4 (5S Chadiy Lo Jalil) oay

© O gVl Gl pall (B s S
» Technique of insulin injection is the same in Syringes or pens
» Once the patient adjust the proper required dose , either by syringe or pen
Gl A agy ylal) iyl gu¥) a8y

» Sites of insulin injections

Abdomen, Arms and Thighs
Oas_iall ¢ Gal snii Lialiaiial (SLeY) Juadl 5 SST g8 Gladl)
)\/ SV Cunaill Jas e 4lill 5 e (e il (Sl 5 o pall
b G g caiadl GSLaY) i g ladl
Insulin lipodystrophy

Particularly hypertrophy
dzani ol ol gl aliaial Cila o e Sigia cileas 8 )
.\\ ﬂ Claand 84Sl 55 ) i b dualiaial aae g alad) cass

(s ety 8 Laa pall () laag 5o @y

Sites of Insulin Injection

Abdomen, Arms ,Thighs Unexplained bouts of hypoglycemia
** Rotate injection sites oAl il 8 Sl 8 cle i ) as
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¢ Gl gl Gl el (1))
IS alil) Aoy 5l ani ol de iy of g Gal sud¥) 50 JA s Mia Gladl als U skin JI (e fold ey ©
) IS i oLl cpad () 55 gl Alall i o V) (A g saaaall Sl i 2 o Jaar Gl (52300
oY) i aay 5 Ao A g A pe
Al s e pabiaiall b Canm GleS s injection J ge ol (G s daar Gl VI (82550 Jsda ¢ Aallly Alhgale
(s UL 030 ) e Sl S o p Sl Sl (5 ginsn Jasen e (uSais 03

& Insulin Regimens in Type 2

> Basal insulin + oral Insulin regimens in DM 2

1. Basal plus 1 Basal once/day

(Basal + main meal rapid acting insulin)

Insulin regimens in DM 2

2. Basal plus 2 1 Basal + 2 Meals
(Basal + prandial short acting insulin that

covers 2 meals)
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3. Basal plus 3

(basal + meal Insulin covering 3 meals}

> Intermediate + meal Insulins

1. 2 intermediate + 2 meal insulin

Or

2. 2 intermediate + 3 meal insulins

INSULIN THERAPY ... SIMPLE AND UPDATED

Insulin regimens in DM 2
1 Basal + 3 Meals

Insulin regimens in DM 2
2 Intermediate + 2 Meals

Insulin regimens in DM 2
2 Intermediate + 3 Meals
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Or

3. 3 intermediate + 3 meal Insulins

> Pre-mixed

1. Pre-mixed

(2 meals: breakfast & dinner)

2. Pre-mixed (3 meals)

INSULIN THERAPY ... SIMPLE AND UPDATED

Insulin regimens in DM 2
3 Intermediate + 3 Meals

Insulin regimens in DM 2

2 Premixed /day

Insulin regimens in DM 2
3 Premixed /day

)
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v How to initiate and titrate insulin?

Jl U ) ) 7 i e 8
Insulin regimen
sl Sl lavaia 5 (1) Lalaia Lgile ja
A5Y) aaliall amy xa SIS
«s Basal insulin: that insulin required to suppress hepatic glucose production overnight and
between meals
)5l adlia oo Jgaall
Basal Insulins
ag) 3 oaal g Jaidy faps el 5 g 58 JS a2iien 0 50 alS
peak 4
« Y Yy

_ When :
Action Product Duration

To Take

Intermediate Neutral Protamine

Hagedorn ( NPH )
3 - 8 hours
Humulin N

Long Acting e Glargine ( Lantus ) Glargine
usually Up to
Detemir (Levimir ) No peak

at _ 24 hours
Detemir

(3-9 hrs)

bed time

Ultra Long Degludec (Tresiba ) Once No peak Up to

dail
y 24 hours
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«d Bolus insulin: Prandial or mealtime insulin that required utilizing glucose after eating

«d Correction Dose: Additional insulin for pre-meal hyperglycemia

Bolus and Correction Insulin

: When To :
Action | Product Onset Peak Duration
Take

Glulisine (Apidra)
Rapid | Lispro (Humalog) 0-15 minutes 15

Aspart (Novorapid ) befor meal minutes 3 -4 hours

Actarapid (regular) _
) 30 minutes 30 6-8 hours
Humulin R (regular) _
befor meal | minutes

w4 While pre-mixed regimens are as follow

= NPH + regular

E. g.: Mixtard 30 & Humulin 70/30
= NPL + lispro ( Humalog mix )
= Novomix
«BID 4clu cacaly Liall g jUadll dua 5 J8 (45 je p28005
ccadaglie sag sV oY
DSl b ane Al A TID 45 IS I8 Lgaladial (Saall (a g

When to start insulin in type 1?

Answer: from the start
Which insulin regimen or protocol is convenient?
Flah 41
= Basal - bolus regimen with multiple daily injections (MDI) and also called intensive insulin

therapy

beta cells J ¢l action J) 4xis JeS 5 Sull e J5¥) g ll liall 5 3
g sl 1 A failure las La )
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$ ) aleal uads g hgh C
O3V Gl oo Lo cauaia 4l 4e all ¢
0.5 Or 0.55 of body weight
lanid (535
Total daily dose of insulin (TDD)
SIS anitia
50 7 = basal (often at night once)
+
50 % divided into 3 doses covering each meal
JS i a8 (lie &l je € la Sl Ll aliia (52 48 Hlallhy Sle jall Jasi le day Lithaia (a5 jéall g
oia o e ja
1 basal & 3 bolus
Jb (e dala Ladie () Sy

Glycemic Target

ac ja JS daald il Cile a3 35 daadi g o 4T S amy (e enall jadl) J8 Lo g3 Caliag o0 Con Ul g
4oy JS gl G Ul dia 53 Lo aad Ll Ganadiall uldll s
Carbohydrates J! (s 4use 4183 4hai e L3l holus doses JI dlSie (81 g cc agdll 4als (e s Jgus 0
O el oS1 dplaail 4880 e aaia 4 el Cle jall Wl 5 oo JSY) A LSy (g yall )
ccdon g IS adasi jall ) a5 S

Carbohydrates JI (s 456 43S () 555 sl meal Jb basi jad) Sl lasiat (50 e jall (lie aa ol Leda ¢
A gmall gie (B o 02y cc JSY) il ge 4By g g din s JS (B

e adilial e ja Gl e 1Y el sl ga 025 gliia S Carbohydrates JSke g el §f Ul s e
LelSla A asa g1l 302 52 5al) Carbohydrates J) A4S cuva 483 45 susse polus J) 4e ja
Carbohydrate Counting < e s¢ie 525

J g smsedclen Laduall & g
Carbohydrates counting & correction factor & insulin to carbohydrates ratio

carb J (e lal_jall dae Clua 43 g laa aalle 488 Qllatia Y oo adl gl A 4ludat Jeu (i & guia 50 02

Sl assaall holus J) de sa DAY (& it (i il shad Bae (d dsus Jealln (e 5 41T JS 8 3 5 gl

21
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Cua ) 3 seaa e Culall 505 a8l sl (8 e 53 sie] g (5 gl Jleb e ciyte m e e Lilhaie sy g

(e clbboall 03 Jia o oca yall cu il
1 el (8 Jarin 38 g o texthooK U (2 2 9n 5o (A (o) alad) sl ks o0 ad iy I 2DISU ¢

Oiland i La Gl liie AV 84 jdla U e il

Jl 5 Ul Lses
Fixed doses
SMBGJ) pUail ik Ledana 488 5 ol suid¥) ey
Self-Monitoring Of Blood Glucose
J) ol
Insulin titration depending on SMBG
¢ G ll J g 5l ALl 0l o g0 )S LSy (38 Alde Ui jle aag
ey Cylall Jadae (e Gl pall sl kit La o jae SN iy
v Basal bolus regimen

1 - Calculate the total daily dose of insulin (TDD)
50 % of body weight (0.5 x BW)

2 -Split total insulin dose 50: 50 between basal and bolus insulin
50 % basal + 50 % bolus

3 - Further divide bolus insulin dose into 1/3 of bolus dose for each meal

Example 1:

Calculate insulin dose for 60 kg person using Glargine basal insulin and regular bolus insulin!!
Answer

Total insulin dose (TDD) = 0.5 x 60 = 30

Total daily glargine = 0.5 x 30 =15

Total regular insulin =30 -15 =15

Finally: Each meal needs 1/3 of total regular insulin = 1/3 x 15 = 5 units before each meal

K/ Lantus solo star vial

15 units before bedtime » sl Ja8
R/ Actrapid  vial

5 units before each meal <l sl Jé
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Example using Glargine or Determire once daily

Example 2: = _ _
dosing for Basal Insulin for a 100 kg person

Total Insulin Dose = 5o
units

(lispro, aspart, gluisine, regular) Determire) Insulin

25 Units 25 Units

Breakfast Lunch Dinner Bedtime
8 Units 8 Units 8 Units 25 Units

Initial doses J) <l 5o b
¢ el a5 61 ) Ul Jia g o lgs (52
= The patient should check glucose readings at least 3 times / day
- Goal fasting =90 - 130
- 2 -3 hours post- meal goal =< 170
ws If fasting blood glucose > 130 ---> increase Basal insulin by 2 - 4 units /week
wd If 2 - 3 hours post- meal is > 170 --> increase bolus dose before this meal by 2 - 4 units

= Basal bolus regimen can be used in type 1 & type 2

k,kkkkkhkkkkhkkkhkkhkkkkhkkkhkkhkkhkkhkkkhkkhkkhkkhkkkkhkkhkkkikkkkikkkik

& Pre-mixed regimen

- Used mainly in Type 2 DM
-When you give pre-mixed regimen in type 2 DM?
Please taper or discontinue other oral medications except Metformin
: adigals
T2DM s basal bolus J) g Lead) s pre-mixed regimen J! e metformin J aasics of ¢Sadll (10
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< Pre- mixed insulin initiation
1. Calculate total insulin dose (TDD)

0.5 unit /Kg
- Consider lower doses 0.3 unit /kg if the patient has chronic kidney disease or liver disease
or elderly or very active

2. When using pre-mixed 70/30 e.g. Insulin mixtard

- Give 2/3 of TDD before breakfast & 1/3 of dose before dinner
3. Doses 20 - 30 min before meals
4. Check glucose and log readings at least twice /day pre-breakfast and Pre-dinner

eliall Ji8 4 jUasl) 18

5. pre-breakfast reading reflects the amount given pre - dinner While pre-dinner reading

reflects the amount given pre-breakfast

odjw\wujw\@ﬁﬁmuuc ;w\dﬁchju\ucucw\dﬁ%ﬁﬁsduucJu\dﬁw,gs.u

. Monitor and log readings for 3 days
&\ If pre-breakfast reading is > 130 and < 200 = Increase pre-dinner dose by 2 units
& s If pre-dinner reading is > 130 = increase pre-breakfast insulin by 2 units
& If pre- breakfast reading > 200 = increase pre-dinner dose by 4 units
& s If pre-dinner reading is > 200 2 increase pre-breakfast dose by 4 units
& s If hypoglycemia occurs ( any reading < 70) =decrease the insulin dose by 4 units
For example, if pre-dinner glucose is 68 that is not explained by change in eating or exercise -->

decrease the pre- breakfast dose by 4 units
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INSULIN THERAPY ... SIMPLE AND UPDATED

Example: Your patient is taking Insulinagypt 70/30

- 20 units: pre-breakfast

- 12 units: pre-dinner

Returns with the following glucose readings

Insulinagypt 70/30

Pre-breakfast readings

Pre - dinner readings

- 20 units: pre-breakfast

- 12 units: pre-dinner

Day 1: 200
Day 2: 215

Day 1: 300
Day 2: 253

Yoo e SIS Cpagall (Ul A g 08 8 V) ks v
Cilaa g ¢ elial) el ol gl de a2 3 Iy e

Clan g ¢ adll Jidde ja a5 58 9350 An Yoo b ol (e JIS) iy eliall dun g B B Y5 g

Pre -breakfast dose become 20 + 4 =24

Pre-dinner dose became 12 + 4 =16

Insulinagypt 70/30

Pre-breakfast readings

Pre - dinner readings

- 24 units: pre-breakfast

- 16 units: pre-dinner

Day 1: 102
Day 2: 118

Day 1: 167
Day 2: 140

¢ Culadai) paS Y g A jall 2y zlaia Ja

Pre - breakfast readings reach to the target (90 - 130)
Y 1 dqu\ujcdmﬁ’wLﬁugw\dﬁ%ﬁoﬁuuc

J) Ll
Pre-dinner readings: 130 - 180

YU ey e (i a))24 e@@éuw\desggwm&cﬁqj} Jacaia oS lic

Insulinagypt 70/30

Pre-breakfast readings

Pre - dinner readings

- 26 units: pre-breakfast
- 16 units: pre-dinner

Day 1: 92
Day 2: 127

Day 1: 115
Day 2: 129

U_\;)uﬂ t\l\é} oS
Fasting 80 - 130 (pre-breakfast)

Post -prandial = pre-dinner < 170
95
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v Basal insulin + PO medications
«« Type 2 DM ﬁéq&aqew\ -

orald! ge g5l ¥ Blaal 5 (i) 5l & 53 Ao Gihadil Loy (e 4eliy AIC J) (A G sl (S paiu Wlle 5 -
Canal (jlie
Basal insulin to oral medications
LD A8 shaall sl
1) Continue oral agents
2) Add single dose ( night time ) long acting basal insulin ( Glargine , detemir or degludec)
3) Begin with a single dose of 10 units at bedtime or 0.2 unit/kg
L &Y Y sadd fasting J) el Jad g Uil Jd laloa S0 i Y ¢ de jall Jasad e Cpaay
= If log readings are > 130 ---> increase by 2 units every 3 days until blood glucose

readings became < 130 and above 70

= If hypoglycemia occurs or fasting ( pre-breakfast ) reading is < 70 on any one reading ---

> decrease the night time basal insulin dose by 4 units
Example:
68 years old diabetic man has elevated glucose readings and A1C: 8
He is on Glucophage 1g BID, Galvus 50 BID and Diabetornorm 45 OD
Plan to add basal insulin to oral medications!!
o The patient was started on 10 units of night time Lantus 100 solostar in addition to other oral
medications with the same doses

He checked fasting blood glucose every morning over 3 days

Lantus 100 solostar: 10 units Day 1: 180 Day 2: 160 Day 3: 173
What should be done next?
You should add 2 units

So dose of Lantus will be 12 units instead of 10 units

Readings over the following 3 days are

Lantus 100 solostar: 12 units Day 1: 140 Day 2: 138 Day 3: 145
What should be done next?
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Log fasting readings still > 130, so add another 2 units, so Lantus dose will be 14 instead of 12

After checking of readings over the followings 3 days

Lantus 100 solostar: 14 units Day 1: 110 Day 2: 125 Day 3: 129

Finally the log readings become < 130 and > 70
*hkkhkkkhkkhkkhkkkhkkhkkhkkhkhkkhkikhkkikkhkkhkkikkkhikhkihkikhhkikhkhkihikhkhkikhkhikikihkikhkhkikikikikxk

v How to calculate the dose of required insulin

(Rapid acting e.g Apidra, novorapid or humalog) before a meal
= You should calculate the following # # 7 ¥
1) Insulin-to- carbohydrates ratio = 500 /TDD
0351 43 smnall 5 o sl b adlea¥l ol sl e n e 0 o
J gle ; Dha
Total daily dose of insulin =50
Insulin - carbohydrate ratio = 500 + 50 = 10
% 1 unit of insulin /10 gm carb

2) Correction factor = 1800/TDD
TDD = total daily dose of insulin
LAY aadll g 00 e 68 )1
a5 il N pre-meal blood glucose ¢ o2 ad )l Aad J 35 585 sas 5l guail Bas g JS
J Adaead) (g je o) Dla
TDD =60 and his pre-meal blood glucose is 230
So, Correction factor = 1800 + 60 = 30

i oo Yo s 4 ) Jd Blood glucose reading J O a8 gl i) e unit ) IS i

Every 1 unit can decrease 230 ---> 200
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3) You must know carbohydrate count in the meal
43 carh aa oS o (s sy g AlST IS (o sall il dale (58 gl (ima cylall ol S0l ) 936 e (s

4) Calculate the required insulin (in units ) that cover the total carb in the meals ( in grams)
Crand ol adalioy Lgrantia (505

Total carb in the meal in grams

Value of insulin to carb ratio
Jl b b
Total carb in grams in a meal = 100 gm
Insulin - carb ratio = 10
Required insulin =100/10 = 10
Mia 2l ) g8 5l (el gual Slas g Vv aslisesrdangll (Acarh aa Voo J o) slinaoayg

5) Calculate how many Glucose mg/dl needed to decrease to reach to target BG
SMBG “eusl 025180 JUall Jises e (S5 o 1) I8 48 A 28511 e VY0 Llle can ) o8 ) - laia
SMBG - target BG = 180 - 120 = 60
J o dnndin 03 8
Correction factor
R SRR NI ANPSE PSR
60+30=2
4o 83

Correction dose

6) Finally add calculated correction dose to required insulin in grams
L od in £ a8, 8
Final correct dose
e 4l asaaall ae all i oo Vo ol required insulin Jls Y <ala correction dose J) o :JUa
a0 52 S0 el s (e o suemall 330 e 4y sindll dm gl 3 Sl Jasumia, I St a5 5
oan 9 VY ; adilgill ac yall
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&Example: A diabetic patient takes 60 units /day , his pre-meal blood glucose is 180 , he is
about to eat a meal with 90 gm carbohydrates , target SMBG is 120 , what dose of rapid acting

insulin should he take ?
Insulin carbohydrates ratio = 500 + 60 = 8.33
1 unit insulin for each 8.33 gm
Correction factor = 1800/60 = 30 (1 unit drops BG: 30 mg/dl
Required insulin to cover the meal =90 + 8.33 = 10.8 ~ 11 unit
SMBG - Target blood glucose =180 - 120 = 60
Correction dose =60 + 30 =2
Final dose = 11 + 2 = 13 unit
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GESTATIONAL DIABETES MELLITUS (GDM)

<& What is the definition of GDM?! Jaall s
- American diabetes Association {ADA} Defines GDM as diabetes diagnosed in the

second or the third trimester of pregnancy that was not clearly overt diabetes prior to
gestation

Sl S s third trimester J) 4l ) second trimester I 4les (o Tams S ed Jaall S o slina a3
SSadl Ll 4 2 3le AN 5 Shal S iy jo Gl (A 5 ce paailly (535 588l U8 Jalal) Cull die G S
Overt diabetes 4w second trimester J J& g=siin
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v Pathophysiology Of GDM & Its Impact On The Mother & Baby:

Placenta
!
Secretion of diabetogenic hormones as growth hormones, corticotropin releasing hormone,
placental lactogen, prolactin and progesterone
-+

Insulin Resistance related to pregnancy state

l

Beta cells secretion is not sufficient to overcome such insulin Resistance

!
Hyperglycemia

J
Adverse outcome on the mother and the baby

l

MOTHER
- Pre-eclampsia
- Gestational HTN
100
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BABY
- Macrosomia
- Polyhydramnios
- Stillbirth
- Neonatal respiratory
& metabolic problems
- Neonatal cardiomyopathy

v Risk Factors For GDM:
GDM in previous pregnancies
Personal history of impaired glucose tolerance (A1C > 5.7)
BMI > 30
family history of DM (in first degree relative)
Previous birth of an infant > 4.5 kg
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One step strategy
Lol (3 shad (g0 43 S0 43y 5ha
Two step strategy
Al 3 Yl <Y One step strategy ba Jbisia ©
= Oral glucose tolerance test (OGTT) should be done at 24 - 28 weeks of gestation in women
not previously diagnosed with overt diabetes
ce Jaall 5 YA £ sl I Y £ £ a1 (g elail o i) 3 Jal gall Janiyy Jilni o0
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= After fasting of at least 8 hours overnight, then the patient will receive 75 gm glucose and
the blood glucose will be measured at 1 & 2 hours after consumption of glucose
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%+ Diagnosis of GDM is made when any of the following lab criteria are met:
= Fasting > 92 mg/dl SKI 51 AY ala
= ] hour>180mg/dl S 5 YA« racly 5 Sslallaay Hlald
= 2hours>153mg/dl S gl Yoy oiclun S slall ey hald
deall S padidy <0 53 e 2al
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= TREATMENT OF GDM:
& NUTRITIONAL THERAPY:
Aalisg Jeall S dimy ya
30 Cal/kg/day
Yot + 52 Y Sy by ySaall 5 D o 5 KU1 A Jlae
total caloric requirement/dayJ' ¢»
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K PHARMACOLOGIC THERAPY:

< If normoglycemia cannot be maintained by medical nutritional therapy, then
antihyperglycemic agents should be initiated. We initiate therapy at any of the following
thresholds:

= Fasting blood glucose concentration >95 mg/dL (5.3 mmol/L)

= One-hour postprandial blood glucose concentration >140 mg/dL (7.8 mmol/L)

= Two-hour postprandial glucose concentration >120 mg/dL (6.7 mmol/L)

< There are two pharmacologic options in pregnant patients who require medical therapy

aimed at controlling blood glucose: insulin (and some insulin analogs) and selected oral anti-

hyperglycemic agents. We consider insulin the treatment of choice

A gl 5 e luill il ja A4S pa¥) IS aa (o glatlly g ¢ ADA SSeall 45 ja¥) dpmead) lua dl e O

American College of Obstetricians and Gynecologists {ACOG}
Insulin therapy is preferred over Oral treatment, and it is the first line therapy in addition to

nutritional therapy

@ Dose:

- The dose of insulin varies in different individuals because of varied rates of obesity,
ethnic characteristics, degree of hyperglycemia, and other demographic criteria,

- But the majority of studies have reported a total insulin dose ranging from 0.7 to 2 units
per kg (present pregnant weight) to achieve glucose control.

- The dose and type of insulin used is calculated based upon the specific abnormality of

blood glucose noted during monitoring




DR. HOSAM MOKHTAR

< Safe insulins in Pregnancy

1. Short acting /ultrashort acting (analogues)

Regular insulin

- Insulin lispro (Humalog)

- Insulin aspart (Novorapid )

2. Intermediate acting /long acting insulins :
Intermediate

- Isophane NPH (the safest ) --> Humulin N
Then,

- Insulin detemir (Levimir)

= Insulin regimen should include

Either

- Regular + Isophane NPH ( Humulin N)
Or

- Humalog or Novorapid + Humulin N
Or

- Humalog or Novorapid + Levimir

@ Insulin protocols

INSULIN THERAPY ... SIMPLE AND UPDATED

= Monitor of blood glucose readings throughout SMBG (fasting before breakfast + post-

prandial measurements) with registration

If insulin is required because the fasting blood glucose concentration is high, intermediate

acting insulin, such as NPH insulin, is given before bedtime; an initial dose of 0.2 unit/kg

body weight is utilized.

If postprandial blood glucose concentrations are high, rapid-acting insulin analogs such as

insulin aspart or insulin lispro are given before meals at a dose calculated to be 1.5 units per

10 g carbohydrate in the breakfast meal and 1 unit per 10 g carbohydrate in the lunch and

dinner meals.
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e |f both preprandial and postprandial blood glucose concentrations are high, then a six

injection per day regimen is utilized.

= The total starting dose is 0.7 unit/kg up to week 12
- 0.8 unit/kg for weeks 13 to 26
— 0.9 unit/kg for weeks 26 to 36
- And 1.0 unit/kg for weeks 36 to term
= The insulin is divided according to the following schedule:
- 50 % as NPH insulin (given in three equal doses before breakfast, before dinner and
before bedtime) Humulin N
- 50 % as three preprandial rapid-acting insulin injections ( novorapid )
= In a severely obese woman, the initial doses of insulin may need to be increased to 1.5 to 2.0

units/kg to overcome the combined insulin resistance of pregnancy and obesity

< If the patient refuses insulin or develops intolerable SE, oral therapy can be used with
caution <k s
- Metformin (with uptitration of the dose)
If not tolerable
— Glyburide ( Glibenclamide ) --> Daonil
Targets:
- Fasting <95 mg/dI
- 1 hour post prandial < 140 mg/dI
— 2 hours post prandial < 120 mg/dI

%+ Obstetric management:

Begin twice weekly antenatal fetal monitoring at 32th week of gestation

Ultrasound to estimate fetal weight at 37 to 39 weeks

If fetal weight > 4.5 kg --> offer scheduled cesarean delivery at 39th week of pregnancy
If fetal weight < 4.5 kg --> expectant management until 41th week, induce labour at that

time.
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