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The journey of glucose in the body 
=========================================== 

 لجً ِب ٔزىٍُ ػٓ ِشك اٌغىش ،، ٕ٘ؼشف ِؼٍِٛبد ٘بِٗ ػٓ اٌغٍٛوٛص ٚا١ّ٘زٗ فٝ الأغبْ اٌطج١ؼٝ    

 

Glucose is called # FUEL #  

o عّٖٛ وذٖ لاْ ِقذس اٌطبلٗ اٌشئ١غٝ ٌخلا٠ب اٌغغُ وٍٙب ٘ٛ اي  ٠ؼٕٝ ٘ٛ اٌٛلٛد ثزبع الأغبْ ،، اٌؼٍّبء  Glucos 

o ٍٝثّغشد ِب الأغبْ ث١بوً اوً ٠ؾزٜٛ ػ carbohydrates  ثززٙنُ ٚرزؾٛي اٌٝ عٍٛوٛص ٚهجؼب ِؼظُ اوٍٕب ،،

وٙٗ ٠ؾزٜٛ ػ١ٍٙب عٛاء ٔؾ٠ٛبد صٜ اٌؼ١ؼ ٚاٌشص اٌخ اٚ عىش٠بد صٜ اٌغىش اٌؼبدٜ ثزبع لقت اٌغىش ٚعىش اٌفب

 .ٚعىش اٌٍجٓ

 : Carbohydrates َٕاع الأ 

Polysaccharides -------->  صٜ إٌؾ٠ٛبد 

Disaccharides ---->  اٌٍجٓصٜ اٌغىش اٌؼبدٜ ،، ٚعىش اٌفبوٙٗ،، ٚعىش . 

o ثؼذ ػ١ٍّخ اٌجٍغ الاوً ث١ٛفً ٌٍّؼذٖ ثّب ف١ٗ اي carbohydrates  ،، ٓٚث١فنً ف١ٙب ؽٛاٌٝ عبػز١ 

o ًٌ ًثؼذ وذٖ ث١ٛف small intestine ػؾبْ رؾذس ػ١ٍّخ اٌٙنُ ثقٛسح وبٍِٗ ٌىً أٛاع اي carbohydrates 

 ٌززؾٛي اٌٝ اٌغٍٛوٛص ،،، 

o ٚاصٕبء ٚعٛد اي carbohydrates فٝ اي stomach ٚاي intestine ّٗث١ؾذس افشاص ٘شِْٛ اع ،، 

Glucagon like peptide1 (GLP1) 

o ٚدٖ فب٠ذرٗ رٕج١ٗ خلا٠ب beta  ٝاياٌٍٝ ِٛعٛدٖ ف pancreas اٌغٍٛوٛص اص٘شِْٛ الأغ١ٌٛٓ ثّغشد ٚفٛي ٌزغزؼذ لافش

   ٌٍذَ

]GLP1 Enhances Glucose Dependent Insulin Secretion  [  

        .Station 1A( 1ٚدٜ ٕ٘غ١ّٙب اٌّؾطٗ سلُ )  incretin effectٚاٌؼٍّبء ث١غّٛا اٌٛظ١فخ دٜ -

لاِزقبؿ ٚافشاص الأغ١ٌٛٓ اٌٍٝ ١٘ذخً اٌغٍٛوٛص خلا٠ب اٌغغُ هجؼب اٌٙشِْٛ دٖ ث١مف ػٍّٗ ثّغشد اوزّبي ػ١ٍّخ ا -

فٝ اٌذَ ٌطج١ؼزٗ ،، عبػزٙب ٠فشص ٘شِْٛ اخش ِنبد  glucose ٌؾذ ِب ٠شعغ ِغزٜٛ اي Glycolysis ػؾبْ ػ١ٍّخ اي

،، ثٙذف ا٠مبف افشاص الأغ١ٌٛٓ فٝ اٌذَ ؽزٝ لا  Dipeptidyl peptidase 4 ( DPP4) اعّٗ GLP1 لافشاص اي

 فل ِغزٜٛ اٌغىش فٝ اٌذَ ٠ٕخ

DDP4 ---> Station 1B 
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 ٔشعغ ٌؼ١ٍّخ اٌٙنُ  «

 إٌؾ٠ٛبد ثززٙنُ ثٛاعطخ أض٠ّبد اٌجٕىش٠بط صٜ اي amylase  

 اِب اٌغىش٠بد فجززٙنُ ثٛاعطخأض٠ّبد الاِؼبء صٜ اي  lactase      

 ٓاٌٍٝ ث١ٙنُ عىش اٌٍج lactose  

  ٜاٌٍٝ ث١ٙنُ اٌغىش اٌؼبدsucrose اي sucrase 

 ٗٙاٌٍٝ ث١ٙنُ عىش اٌفبو  fructose اي  fructose  

  carbohydrates اٌٙذف ِٓ وً اٌؼ١ٍّبد اٌؾ٠ٛ١ٗ دٜ ٘ٛ ٘نُ وً أٛاع اي -

  Glucose ٚرؾ٠ٍٛٙب اٌٝ فٛسٖ ا١ٌٚٗ اعّٙب اي

 ثزخنغ ٌؼ١ٍّبد و١ّ١بئ١ٗ ثشمٗ ػؾبْ رزؾٛي ٌغٍٛوٛص صُ ٠ّزـ Glucose ٚؽزٝ اٌغىش٠بد الا١ٌٚٗ اٌزب١ٔٗ غ١ش اي -

 ػؾبْ ٠ٛفً ٌٍذَ ٠ٚزٛصع ػٍٝ وً خلا٠ب اٌغغُ intestine اٌغٍٛوٛص ِٓ اي

 Station 2( 2) ٕ٘غ١ّٙب اٌّؾطٗ سلُ  intestinal absorptionٚاٌّؾطٗ دٜ ثزبػذ اي -

  !كيف يذخم اندهٕكٕز انٗ خلايا اندسى ؟

 ٚدٜ اخزقبس وٍّخ  GLUT اعّٙب transporters ٚ٘ٝ ٔٛع ِٓ اي cell membrane ث١ذخً ػٓ هش٠ك ثشٚر١ٕبد ػٍٝ اي

Glucose transporters 

 ٔٛع ١ٌٚ14ٙب 

GLUT 1,2,3,4, etc 

 ٌىً خلا٠ب اٌغغُ  glucose ػؾبْ رذخً اي cell membrane اٚ لٕٛاد فٝ اي channels ٚدٜ ثزؼًّ

 ، ِٛعٛد فٝ أغغٗ ِؼ١ٕٗ اٚ اػنبء ِؼ١ٕٗ ،،، رمش٠جب ِغط١ٗ وً خلا٠ب اٌغغُ ،، GLUT ٚوً ٔٛع ِٓ أٛاع اي

،،  Beta خبؿ ث١ٙب ٚ٘ٛ دٖ اٌٍٝ ث١ذخً اٌغٍٛوٛص ِٓ ٔفغٗ ػؾبْ ٠ذخً ٌخلا٠ب GLUT ؽزٝ اْ خلا٠ب اٌجٕىش٠بط ٔفغٗ ١ٌٙب

  فٝ ثم١خ اػنبء ٚخلا٠ب اٌغغُ ػؾبْ ٠ذخً اي GLUT اٌٍٝ ٘ٛ ث١شعغ ٠ؾزغً ػٍٝ اي Insulin ػؾبْ رفشص ٘شِْٛ اي

Glucose  ١ٌٙب.  
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[[  Insulin secretion  ]] 

  ث١ىْٛ beta cells اص الأغ١ٌٛٓ ِٓ ايافش

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

secretion (incretin effect of GLP1) 

 كيف يفرز الاَسٕنيٍ ؟ 

  لاوًفٝ اٌذَ عٛاء ِغ ا glucose ٠فشص الأغ١ٌٛٓ وبعزغبثٗ ٌض٠بدح ِؼذي اي

 (اٌٍٝ ِقذسٖ الاوً رض٠ذ ٚرمً ِغ اٌٛلذ glucose ) و١ّٗ وج١شٖ ِىبفئٗ ٌى١ّخ اي

 ( اٚ ٠فشص ث١ٓ اٌٛعجبد ٚثؼنٙب )و١ّٗ افغش صبثزٗ ٔٛػ١ب 

 MECHANISM 

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

K channels ----> ↑intracellular K ----> Calcium release ----> secretion of insulin from granules . 

   Station    3(3اٌّؾطٗ سلُ )  insulin secretionٕ٘غّٝ اي

ACTIONS OF INSULIN: 

All actions of insulin has a certain goal 

 to lower blood glucose level Through the following actions  

Stimulation of Glycolysis  

Stimulation of Glycogenesis (synthesis of Glycogen from glucose) 

Inhibition of Gluconeogenesis 

(Gluconeogenesis: synthesis of Glucose from amino acids & fatty acids)  

Stimulation of lipogenesis  

(Synthesis of lipids from fatty acids) 
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 اي Insulin  ث١ذخً لاْ ١ٌٗ “ ػؾبْ ٠ذخً اٌخلا٠ب ٠ٚذخً اٌغٍٛوٛص ١ٌٙب sensitivity  ٚوّبْ ػؾبْ ٠ؾزغً ػٍٝ اٌخلا٠ب

 اٌذ١ٕ٘ٗ ٚدٖ ػٓ هش٠ك أض٠ُ اعّٗ

Peroxisome proliferator 

  receptor gamma اٌٍٝ ثزغزمجٍٗ

 Station 4 A )4اٌّؾطٗ سلُ )  insulin sensitivityٕ٘غّٝ اي

 ---------------------> receptor يٚ ِؾطخ ا

Peroxisome proliferator receptor gamma 

  Station 4 B )4ٕ٘غ١ّٙب اٌّؾطٗ سلُ )

 اي Insulin ث١ذخً اٌغٍٛوٛص ٌخلا٠ب اٌغغُ ،، ٠ٚؾفض ػ١ٍّخ اي Glycolysis  ٜٛلأزبط اٌطبلٗ ٚإٌز١غٗ ٘ٝ أمبؿ ِغز

 اٌغىش فٝ اٌذَ اٌٝ اٌّؼذي اٌطج١ؼٝ 

  ٌٛ ف١ٗ عٍٛوٛص صا٠ذ ػٓ اٌؾبعٗ ،، اي اِب insulinث١خضٔٗ فٝ اي liver ػٓ هش٠ك ػ١ٍّخ اي Glycogenesis  ٌٗٛ٠ٚؾ

 ٚاٌٍٝ ثٕغ١ّٙب ػ١ٍّخ اي free fatty acids ِٓ ِقبدس رب١ٔٗ صٜ اي Glucose ،، ٠ّٕٚغ أزبط اي Glycogen اٌٝ

Gluconeogenesis  ،، 

 . lipogenesis ب ٔٛارظ ٘نُ اٌذْ٘ٛ اٌٝ دْ٘ٛ ِؾجؼٗٚاٌٍٝ ١٘ free fatty acids اخ١شا ث١ؾٛي اي

 يًا سثق َسرُرح اسرُراج ْاو خذااااا 

 فٝ اٌذَ ث١زغ١ش ؽغت الاوً  glucose ِغزٜٛ اي -

   Prandial Blood Glucose ٗ ١٘ؼٍٝ ٚدٖ ثٕغ١ّ glucose ثّؼٕٝ اْ اٌٛاؽذ ٌٛ اوً ،، ِغزٜٛ اي      

 (I)   شح فزاٌ prandial blood glucose ٕ٘غّٝ اي -

Phase I  

 ٚهجؼب الأغ١ٌٛٓ ث١فشص ٌؾذ ِب ٠زؼبًِ ِغ وً اي glucose  اٌض٠بدٖ اٌٍٝ ٚفً اٌذَ ػٓ هش٠ك الاوً ،، ٌؾذ ِب ٠شعغ

 . فٝ اٌذَ اٌٝ ِغزٛاٖ اٌطج١ؼٝ glucose ِغزٜٛ اي
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 ؟ ٠أرٝ ٕ٘ب اٌغؤاي

 ؟ررج انصياو يٍ يًذ اندسى تاندهٕكٕز ٔانطاقّ تيٍ انٕخثاخ ٔتععٓا ٔفررج انُٕو ٔف

  : الاعبثٗ

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)  

 ة ٘شِٛٔبد اعّٙب mediated ٚدٖ

Counter-regulatory hormones  

- Glucagon  

- Cortisol 

- Epinephrine  

- Growth hormones  

  stress hormones ،، ٠ٚطٍك ػ١ٍٙب ا٠نب insulin ثزبع اي action ٚاٌٙشِٛٔبد دٜ ١٘ب اٌّنبدٖ ًٌ -

  surgery ٚاي stroke ٚاي MI ٚاي infections صٜ اي stress ٚدٜ ثزفشص ثى١ّبد وج١شٖ فٝ ٚلذ اي -

  DKA ٚهجؼب ثزؼٍٝ اٌغىش ،، ١٘ٚب وّبْ اٌٍٝ ثزؼًّ اي -

  DKA ٕٚ٘ؾشػ اٌىلاَ دٖ ثؼذ٠ٓ فٝ اي

Hepatic glucose production 

   Station 5( 5) ٕ٘غ١ّٗ ِؾطخ سلُ

  .ٚدٖ ُِٙ عذاااا Basal Blood Glucose اٌغىش فٝ اٌذَ ث١ٓ اٌٛعجبد ٚثؼنٙب ٚاصٕبء إٌَٛ اعّٗ يهحٕظّ ْايّ خذا:

Basal blood glucose 

  (II) ٕ٘غ١ّخ اٌفزشٖ

Phase II 
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 ِؤخشا اوزؾف اٌؼٍّبء اْ ف١ٗ ٔٛع ِٓ اٌجشٚر١ٕبد ػٍٝ عطؼ خلا٠ب اي small intestine ٚوّبْ ػٍٝ عطؼ خلا٠ب اي 

tubules  فٝ اي kidney ًٌ ث١ؾزغٍٛا وّٛفلاد اٚ ثٛاثبد glucose  اعّٙب 

Sodium Dependent Glucose Co-Transporters 

 اٚ

Sodium Glucose Linked Transporters (SGLT) 

 ٚدٜ ػجبسٖ ػٓ ِنخبد ؽغبٌٗ ثبٌطبلٗ

Na-K ATPase pump 

 ثزٌٛذ فشق عٙذ ث١ؼذٜ اٌغٍٛوٛص ِٓ خلاٌٙب

  SGLT1 ٔٛػٙب intestine اٌٍٝ فٝ اي

  SGLT2ٔٛػٙب proximal tubules ٚاٌٍٝ فٝ خلا٠ب

 ذخً وً اٌغٍٛوٛص اٌّزفٍزش ػٓ هش٠ك ايٚدٜ ثمٝ ثز glomeruli رشعؼٗ ربٔٝ ٌٍذَ ػٓ هش٠ك خلا٠ب اي proximal  

tubules   رغبٚص اٌشلُ دٖ ث١ٕضي اٌغٍٛوٛص اٌضائذ فٝ اٌجٛي 181ثظ القب٘ب اْ اٌغٍٛوٛص ِب ٠زغبٚصػ ٌٛ ،، . 

  6Station (6ٕ٘غ١ّٙب اٌّؾطٗ سلُ )  SGLT 2ِؾطخ اي

 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) 

 Glucose in blood is either postprandial (Phase I)  

 Or In between meals & at night (Phase II) -->basal blood glucose 

  ح:يهحٕظ

 textbook فٝ اي phases اٚ stations افطلاؽبد اعزٙبد٠ٗ فمو ٌُٚ ٠شد روش٘ب ػٍٝ أٙب phases ٚاي   stations    ال 

 . ٚفب٠ذرٙب ٕ٘ب رغ١ًٙ اٌفُٙ ١ٌظ اوضش
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Clinical Significance اًْيح فٓى يٕظٕع اندهٕكٕز 
========================================== 

1) Every station is a site of action of anti- diabetic drug  

 Incretin based therapy (oral glucose dependent mediated insulin secretion) Station 1 

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

- Liraglutide ---> Victoza  

- Dulaglutide --> trulicity).  

 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) 

Sulphonylureas 

- Glibenclamide ->Daonil 

- Gliclazide -->Diamicron  

- Glimepride --> Amaryl 

Non sulphonylureas secretagogues  

- Glinides:  

Repaglinide: Novonorm  

 Insulin sensitivity (Insulin sensitizers)  

 Metformin (Glucophage) (Station 4A) 

 Glitazones (Thiazolidinediones)  acting on PPAR gamma (Station 4B) 

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

 Metformin (glucophage) 

 SGLT2 (sodium glucose linked transporters) (Station 6) 

 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)  

 Drugs acting on prandial blood glucose (phase I) 

 Short acting insulin  

- Regular insulin (Actrapid & Humulin R) 

 Ultrashort insulin  

- Insulin glulisine ( Apidra) 

- Insulin Lispro ( Humalog) 

- Insulin aspart ( Novorapid) 

 Drugs acting on Basal blood glucose (phase II) 

Intermediate acting insulin (isophane) 

- NPH --> Humulin N 

Long acting insulin  

- Insulin glargine (Lantus) 

- Insulin degludec (Tresiba) 

 Insulin regimen must cover both phases of blood glucose to be effective (prandial & basal 

blood glucose)  

   long ثّؼٕٝ أٗ ،، لا ٠ّىٓ اْ ٠غزؼًّ الأغ١ٌٛٓ لق١ش اٌّفؼٛي ِٕفشدا ٌنجو ِغزٜٛ اٌغىش فٝ اٌذَ ٚلا ٠ّىٓ اعزؼّبي اي

acting insulin  ِٕفشدا ٌنجو ِغزٜٛ اٌغىش فٝ اٌذَ اِب اْ ٠ؤخز ِغ الأغ١ٌٛٓ لق١ش اٌّفؼٛي اٚ ِغ اد٠ٚخ    oral 
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3) Destruction of pancreatic Beta cells 

 ---> Absolute insulin deficiency ---> like Type 1 DM  

 replacement  ٚػلاعٗ هجؼب ٘ٛ الأغ١ٌٛٓ

 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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Classification, Pathogenesis, Clinical Features, Diagnostic Criteria and Complications 

INTRODUCTION 

o ثؼذ ِب ػشفٕب ِؼٍِٛبد ٘بِٗ ػٓ اي  Glucose 

ٚسؽٍزٗ فٝ اٌغغُ فٝ الأغبْ اٌطج١ؼٝ ، ٔجذأ ٔؼشف ا٠ٗ ٘ٛ ِشك اٌغىش ٚأٛاػٗ ٚا٠ٗ اٌخًٍ اٌٍٝ ث١ؤدٜ اٌٝ ؽذٚس وً 

 . ٔٛع ٚا٠ٗ ١٘ب ِنبػفبد وً ٔٛع

 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  

o ٛ٘ ِٗؼ ِغشد ِشك ػبدٜ ٚخلاؿ ،، دٖ ِغّٛػٗ ِٓ الاِشاك اٌّضِٕٗ ٚإٌبرغٗ ػٓ ٔمـ ٘شِْٛ  ِٓ رؼش٠ف

 ثزبػذ الأغ١ٌٛٓ اٌٍٝ ؽشؽٕب٘ب لجً وذٖ  actions الأغ١ٌٛٓ اٚ ػذَ فبػ١ٍزٗ ،، ٚاٌٍٝ ث١زشرت ػ١ٍٙب اخزلاي فٝ وً اي

1) Hyperglycemia  

2) Hyperlipidemia  

3) Protein catabolism (in severe cases) 

o ٌٝالامطشاثبد دٜ ػٍٝ ِذٜ عٕٛاد ،، ثزؼًّ ِنبػفبد ػٍٝ وً الاٚػ١ٗ اٌذ٠ِٛٗ فٝ اٌغغُ رمش٠جب اٌٍٝ ث١ؤدٜ ا 

End organ damage   

 صٜ 

Renal failure, MI, heart failure, strokes 

Leg ischemia, diabetic foot, Peripheral neuropathy, retinopathy 

 اٌٝ عبٔت مؼف إٌّبػٗ 

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 

  :اٌغىش ِٓ إٌٛع الاٚي 

o ٌٗٛغبٌجب ث١جذا فٝ عٓ اٌطف   childhood  ٗٚعٓ اٌّشا٘م adolescence ٚearly adulthood... 

o عججٗ فؾً وبًِ فٝ أزبط الأغ١ٌٛٓ ثٛاعطخ خلا٠ب beta ٌغجت ِٕبػٝ غبٌجب اٚ عجت غ١ش ِؼشٚف 

 () ٕ٘ؾشػ ٔظبَ ػلاعٗ ثبلأغ١ٌٛٓ ثبٌزفق١ً 

2) Type 2 Diabetes :  

o Combination of insulin resistance and relative insulin deficiency (progressive insulin secretory 

defect), often preceded by a period of abnormal carbohydrate metabolism (pre-diabetes) 

o Patients are typically obese, may not immediately require insulin, and are not prone to 

ketoacidosis. 

 إٌٛع اٌزبٔٝ ِٓ اٌغىش :  

o  ًوً ؽبلاد اٌغىش فٝ اٌؼبٌُ ،، ث١جذا فٝ فزشٖ اٌجٍٛؽ،، غبٌجب فٝ اٌضلاص١ٕبد ٚالاسثؼ١ٕبد ،،٠85ّض ِٓ ٪ 

o  ُ٘اغٍت اٌّشمٝ ٌذ٠ُٙ عّٕٗ اٚ ػٍٝ الالً ػٕذ central obesity ٚاي BMI  ِٓ 25ثزبػُٙ اوزش ،، 

o  إٌٛع دٖ ث١غزؾ١ت ٌلاد٠ٚٗ اي ( oral )فٝ ثذا٠بد اٌّشك ِّٚىٓ ٠ؾزبط أغ١ٌٛٓ ف١ّب ثؼذ اٚ ِٓ ثذا٠خ ػٍٝ الال ً

 (اٌزؾخ١ـ ) ٕ٘ؾشػ ٔظبَ ػلاعٗ ثبٌزفق١ً

3) Gestational Diabetes Mellitus ( GDM) 

 (دٖ عىش ِشرجو ثبٌؾًّ فمو ) ٕ٘ؾشؽٗ لاؽمب

4) Specific Types Of Diabetes due to other causes  

a) Monogenic diabetes : 

 Maturity onset diabetes of the young (MODY) 

ٔٛع ِٓ ِشك اٌغىش ث١١غٝ لجً عٓ اٌخّغٗ ٚػؾش٠ٓ ٚلاصَ ٠ىْٛ فٝ ربس٠خ ِشمٝ لٜٛ ٌٍغىش فٝ اؽذ اٌٛاٌذ٠ٓ لأٗ 

 ِشك ٚساصٝ ١ٌٚظ ِٕبػٝ ١ٌٚٗ أٛاع ؽغت اٌغ١ٓ اٌّقبة 

HNF 1 A, HNF 4 A, Glucokinase (GCK) 
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b) Disease Of The Pancreas  

،، ث١ؤدٜ اٌٝ  beta ِٓ اٌغىش ث١غٝ ٔز١غخ ِشك ث١ق١ت غذح اٌجٕىش٠بط وىً ٚث١ؼًّ رٍف وّبْ فٝ خلا٠بٚدٖ ٔٛع صبٜٔٛ 

 ؽذٚس عىش اٌٝ عبٔت الاػشاك الاخشٜ 

Examples  

  Chronic pancreatitis ( steatorrhea + Epigastric pain + diabetes ) 

 Cystic fibrosis  عجك ؽشؽٗ فٝ اِشاك اٌقذس 

  Hemochromatosis ( iron overload) 

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

c) Endocrinopathies  

 ٚدٜ اِشاك فٝ اٌغذد اٌذسل١ٗ رؤدٜ اٌٝ ؽذٚس عىش صبٜٔٛ ٚدٜ ػجبسٖ ػٓ ص٠بدح فٝ افشاص اٌٙشِٛٔبد اٌّنبدٖ ٌلأغ١ٌٛٓ

(Counter-regulatory hormones) 

 ٚاٌٍٝ ثزؼٍٝ اٌغٍٛوٛص فٝ اٌذَ صٜ

 Acromegaly ( ↑Growth hormone). 

 Cushing Syndrome ( ↑Cortisol). 

 Glucagonoma ( ↑Glucagon) 

d) Drug Induced Or Chemical Induced : 

- Thiazide, steroids, Niacin, atypical  

- Anti-psychotic drugs and others  

 . ٚاعزؼٍّٙب (pre-diabetes ) اٌذَ خقٛفب ٌٛ اٌّش٠ل فٝ ِشؽٍخ ِب لجً اٌغىش ٚدٜ اد٠ٚٗ ثزؼٍٝ اٌغىش فٝ

e) Other Genetic Rare Syndromes  

 ٚدٜ اِشاك ٚساص١ٗ ٔبدسٖ ثزىْٛ ِقبؽجٗ ثغىش 

 Friedreich's ataxia  

 Myotonic dystrophy  

 Wolfram syndrome ( DIDMOAD) 

 Glycogen storage disease  

    + Others  
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 Pathophysiology of Diabetes               ايّ انهٗ تيحصم تانعثػ فٗ يرض انسكر ؟ 

--------------------------------------------------  

A. Type 1 DM  
   صٜ ِب روشٔب أٗ ث١ؾقً ف١ٗ

 Beta cell destruction due to either autoantibody + genetic predisposition 

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

 ٚإٌز١غٗ 

ABSOLUTE INSULIN DEFICIENCY 

 
Marked Hyperglycemia 

 
Blood glucose exceeds the Capacity of kidney tubules 

 
Spilled into the urine )Glycosuria  (  

↓ 

Osmotic diuresis (polyuria) 

 
Excessive thirst (polydipsia) 

 On The Other Hand  

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) 

 
In severe cases of hyperglycemia 

 
Acute marked lipolysis 

 
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 

 
Insulin Resistance 

 

Lack of glucose utilization + Lack of insulin utilization 

 

Hyperglycemia + Hyperinsulinemia 

 

More stimulation of beta cells to secrete more insulin 

 

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 

 
 (Relative insulin deficiency) 

 
Failure of glucose utilization 

 
Utilization of another source of Energy (lipids) 

 

Lipolysis 

 
Hypertriglyceridemia /↑Free FA 

+ 

Accumulation of small dense LDL (C) ---> athergenic 

(Occurs also in T1DM) 

 

Lipotoxicity 

 

Atherosclerosis & risk of ASCVD (CAD & strokes) 



DR. HOSAM MOKHTAR                                                              DIABETES MELLITUS 2022 … SIMPLE AND UPDATED 
 

 On the other hand  

Hyperglycemia 

 
Glycosuria 

 
Osmotic diuresis 

 

Polyuria +Polydipsia 

 
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.٘بَ عذاااااااا 

************************************** 

 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) 

 

Toxic to blood vessels particularly microvessels in essential organs 

 

Retina ---> Retinopathy 

Kidney ---> Nephropathy 

Peripheral nerves --> Neuropathy 

In addition to affection of macrovessels 

 

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 

  يهحٕظّ:

 . ،،، ثظ ث١ىْٛ ٍِؾٛظ اوزش فٝ إٌٛع الاٚي(Type1&Type2 ) ٔضٚي اٌٛصْ ِٛعٛد فٝ إٌٛػ١ٓ الاعبع١١ٓ ٌٍغىش

 Other features :  

- polyphagia 

- Fatigue  

- Blurring of vision  

 ٓ اٌّّىٓ اْ ٠ىْٛ اي ِ ( :1) حيهحٕظّ ْاي

First presentation of Type 1 DM is 

# DKA # 

 tachypnea  ١١٘غٝ اٌّش٠ل ثبٌُ ثبٌجطٓ ِغ لئ ِغ

 ،،  confusion ِّٚىٓ kaussmal breathing ٔز١غخ اي

 هجؼب ِغ الاػشاك دٜ ٘زلالٝ وّبْ

Marked polyuria, polydipsia 

+ 

 Evidence of dehydration 

       ِٓ اٌّّىٓ اْ ٠ىْٛ ِش٠ل اٌغىش ِٓ إٌٛع اٌزبٔٝ ( :٢) حيهحٕظّ ْاي

 Type 2 DM ----> Asymptomatic  

 ؽغت  screening ٚدٖ ثمٝ ث١زؾخـ ثبٌقذفٗ ٚ٘ٛ ث١ؼًّ رؾ١ًٍ اٚ الافؼ أٗ ٠زؼٍّٗ

ADA guidelines... 

 ٚهجؼب روشٔب أٗ ػٍٝ ِب ثبي ِب ٠جمٝ ِش٠ل

Type 2 DM --> Symptomatic 

 ٪ 51مذ ؽٛاٌٝ ث١ىْٛ ف

 .beta cell mass ِٓ اي
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 ْم يشخص يرض انسكر تالاعراض ؟  

 ِشك اٌغىش لا ٠زُ رؾخ١قٗ ٚلا اٌزأوذ ِٕٗ الا ثبٌزؾ١ًٍ -

It Is a Laboratory Diagnosis 

 . الاػشاك ثزشؽذٔب ثظ اْ اؽٕب ٔفىش ف١ٗ ٚٔؼًّ اٌزؾ١ًٍ ٌٍزأوذ ِٓ اٌزؾخ١ـ -

  إَاع ذحانيم انسكر 

 

 What Are The International Diagnostic Criteria For Diabetes?  

1) Fasting blood glucose ≥ 126 mg/dl   عبػبد 8ٌقب٠ُ لاصَ ٠جمٝ ع الالً رؾ١ًٍ اٌغىش ا                                

[[OR]] 

2) 2 hours postprandial blood glucose ≥ 200 mg/dl during Oral glucose tolerance test (OGTT) 

  عشاَ 55رؾ١ًٍ اٌفبهش ث١جمٝ ثؼذ الاوً ثغبػز١ٓ ٚث١جمٝ اٌّش٠ل ٚاخذ 

Glucose dissolved in water. 

[[OR]]  

3) HbA1C ≥ 6.5  

 رؾ١ًٍ ١ّ٘ٛعٍٛث١ٓ عىشٜ رشاوّٝ ،، ٚث١ىْٛ ٔظبَ اٌزؾ١ًٍ ِطبثك ٌٍّٛاففبد اٌؼب١ٌّٗ ٚوّبْ 

Certified from NGSP & standardized to the DCCT assay. 

[[OR]]  

4) Patients with classic symptoms of hyperglycemia or hyperglycemic crisis  

+ Random blood glucose ≥ 200 mg/dl  

 رؾ١ًٍ فب٠ُ

( Fasting blood glucose) 

 اٌّش٠ل ث١قَٛ ػٍٝ الالً 

 عبػبد 8

Normal fasting B G (FBG): 

 70 - 100 mg/dl 

 رؾ١ًٍ فبهش

 ( postprandial blood glucose ) 

 ثؼذ الاوً ثغبػز١ٓ

 

Normal PPBG:  

80 - 140 mg/dl 

 رؾ١ًٍ ػؾٛائٝ

( Random blood glucose) 

 :Normal random blood glucose فٝ اٜ ٚلذ

 80 - 140 mg/DL 

 ا١ٌّٙٛعٍٛث١ٓ اٌغىشٜ اٌزشاوّٝ

Glycosylated hemoglobin 

(A 1C) 

دٖ اٌٍٝ ث١ؾغت ِزٛعو اسلبَ 

ؽٙٛس 3اٌغىش ػٍٝ ِذاس   

Normal A 1C < 5.7 
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اغٍت اٌّشمٝ اٌٍٝ ثٕؾٛفُٙ ث١جمٛا عب١٠ٓ ١ٌٕب اٌؼ١بداد ثبػشاك اٌغىش اٌقش٠ؾٗ صٜ ِب روشٔب٘ب لجً وذٖ ،، ٚاٌزؾ١ًٍ  

 (4سلُ ) criteria صٜ اي 211اٌؼؾٛائٝ ثزبػُٙ ث١جمٝ ِؼذٜ اي 

ٌؼلاط ،،،،،، لاْ ل١ّخ اٌزشاوّٝ ١ٌٙب فب٠ذٖ فٝ ثؼذ ِب رؾخقُٙ اْ ػٕذُ٘ عىش ،،اٌقؼ أه رؼًّ رشاوّٝ لجً ثذا٠خ ا 

  لاط ٚٔظبِٗ هجمب لاخش رؼذ٠لاد فٝاخز١بس ٔٛػ١خ اٌؼ

American Diabetes Association {ADA} guidelines 

 

 Criteria of Prediabetes : 

-------------------------------------------  

1) Fasting blood glucose ( 100 - 125) mg/dl  

2) PPBG or OGTT : 140 - 199 mg/dl 

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  ٗالافٛي اٌؼشل١ 

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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 .ػٛاًِ اٌخطٛسٖ اٌٍٝ روشٔب٘ب دٜ ثزخٍٝ الاؽخبؿ ِؼشم١ٓ ٌؾذٚس اٌغىش  

  ٠ؼٕٝ ٌٛ ِش٠ل ث١ؾزىٝ ِٓ

Classic Symptoms of diabetes 

Polyuria + polydipsia ± weight loss 

 .اؽذ اٌزؾب١ًٌ اٌٍٝ روشٔب٘ب لجً وذٖ هجمب ٌٍّؼب١٠ش اٌؼب١ٌّٗ ٌزؾخ١ـ اٌغىش  لاصَ ٔؼًّ

  Type 2 DM ػٍٝ اٌغبٔت الاخش ،، أب لٌٛذ فٝ 

 اْ ِّىٓ ٠ىْٛ اٌّش٠ل ِقبة ثبٌغىش ِٚؼ ؽبعظ ثبٜ اػشاك ،، 

 ٚدٜ وبسصٗ لأٗ ٌٛ ِب ػٍّؼ رؾب١ًٌ ِؼ ١٘ؼشف ،، 

 ِنبػفبد ،،١٘ٚؼمذ فزشٖ ػٍٝ وذٖ ٚ دٖ ث١غشع ِٓ ؽذٚس 

 غة انعهًاء ٔخذٔا حم نهًٕظٕع دِ ؟!!! 

 ا٠ٖٛ هجؼب اٌؾً ٘ٛ 

Screening of Diabetes in Asymptomatic Patients {ADA guidelines} 

  ْم َعًم ذحانيم سكر نهُاش انهٗ يعُذْاش اعراض فٗ كم انُاش ٔ فٗ كم الاعًار ؟ 

 الاعبثٗ : لا ،، هجؼب 

   اٚ اوزش ٌٛ وبْ ػٕذُ٘ 25ثزبػُٙ  BMI اٌجبٌغ١ٓ اٌٍٝ ايٌىً اٌّشمٝ  

One or more of the aforementioned risk factors 

 ٠ؼٕٝ ػبًِ خطٛسٖ اٚ اوزش ِٓ ػٛاًِ اٌخطٛسٖ اٌٍٝ روشٔب٘ب ،، 

 ع١ٕٓ 3ٌٚٛ هٍغ اٌزؾ١ًٍ ع١ٍُ ٠زؼبد وً 

  Risk factorعٕٗ اٚ اوزش دٖ فٝ ؽذ رارٗ  45ٌٛ ِش٠ل ػّشٖ  

 ربٔٝ ،، دٖ لاصَ ٠ؼًّ  risk factor ِؼ ِؾزبط ٠ىْٛ ِؼبٖ اٜ

Screening for diabetes 

 ع١ٕٓ 3ٌٚٛ ِبهٍؼؼ ػٕذٖ ،، ٔؼ١ذ اٌزؾ١ًٍ وً 
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 ؟ازاٖ اعرف َٕع انسكر فٗ انًريط انًصاب تانسكر :سؤال يٓى 

==================================== 

  TYPE 2 ٌٛ اٌّش٠ل ارؾخـ أٗ ػٕذٖ عىش فٝ عٓ اٌجٍٛؽ خقٛفب ثؼذ اٌضلاص١ٓ ،، غبٌجب ٕ٘ؼزجشٖ 

 ِٓ وً ِشمٝ اٌغىش فٝ اٌؼبٌُ ،،  %) 01-85) لأٗ الاؽٙش هجؼب 

  اوزش ِٓ اٌقغ١ش٠ٓ ،، ثظ لاثذ ِٓ رٛافش اٌؾشٚه الار١ٗ  adults وّبْ ػؾبْ إٌٛع دٖ ِٓ اٌغىش ث١١غٝ فٝ اي

 دا٠ّب ارأوذ ِٓ ٚعٛد risk factor ٝاي  فTYPE 2 DM <------- عذاااااا ُِٙ 

  غبٌجب ٘زلالٝ ٚاؽذ اٚ اوزش ِٓ ػٛاًِ اٌخطٛسٖ اٌّشرجطٗ ةTYPE 2 

 ْػٛاًِ اٌخطٛسٖ اّ٘ٙب ع الاهلاق ص٠بدح اٌٛص  ( BMI > 25)  ٝٚاٌىشػ ،، ٚاٌؼبًِ اٌٛساص 

 وّبْ ؽبٚي رؾٛف ػلاِبد اي insulin resistance  ػٕذ اٌّش٠ل 

Acanthosis nigricans in both males & females 

Skin tags 

Hirsutism, ovarian hyperandrogenism, PCOS in women 

 ِّٚىٓ رؼًّ رؾ١ًٍ اي HOMA(IR)  وّبْ ، ٚدٖ ث١ذػُ اٌزؾخ١ـ 

 ًّوّبْ اػ screen ًٌ metabolic syndrome  ،، ٖفٝ اٌّش٠ل د 

 lipid profile  ٚاػًّ ٚل١ظ اٌنغو Central (visceral) obesity خقٛفب ٌّب رلالٝ اي

 : (1) حيهحٕظّ ْاااي 

ارؾخـ   (اٌؼمذ اٌضبٔٝ ِٓ اٌؼّش ِٚب لجً اٌؼؾش٠ٓ) adolescence ٌٛ ِش٠ل فغ١ش فٝ اٌغٓ فٝ عٓ اي -

ٚػٕذٖ ربس٠خ ِشمٝ ػبئٍٝ ٚامؼ ثّشك عىش  31ثزبػزٗ اوزش ِٓ  BMI ؽذ٠ضب أٔٗ ػٕذٖ عىش ٌٚم١ذ اي

 سغُ أٔٗ عٕٗ فغ١ش ،  Type 2 ِٓ إٌٛع اٌزبٔٝ ،، اؽزّبي وج١ش ٠طٍغ

 ٌٍزأوذ ،،  HOMA(IR) test ِّٚىٓ رؼًّ اي insulin resistance ؽٛف ػلاِبد اي -

ػؾبْ ٘ٛ  Type 1 ثذي ِب رّؾ١ٗ ػٍٝ الأٔغ١ٌٛٓ لاػزمبدن أٔٗ oral ttt ٚدٖ ُِٙ عذاا ػؾبْ ِّىٓ رؼبٌغٗ ة -

 ٝ ِّبسعخ اٌطت فغ١ش ٚدٖ خطأ ؽبئغ عذااا ف

  : (٢)ح يهحٕظّ ْااااي 

  obese   ٕ٘بن أٛاع ِٓ اٌّشمٝ اٌجبٌغ١ٓ اٌّقبث١ٓ ثّشك اٌغىش ٚفٝ ٔفظ اٌٛلذ

  insulin resistance ِٚب ػٕذّ٘ؼ ػلاِبد 

  European investigators هجمب ٌزق١ٕف اي cluster 4 ٚدٖ ارقٕف

    Type 2 صٜٚدٖ ػلاعٗ  classification اي ِٛمٛعٚدٖ روشرٗ فٝ  
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 اٌّشا٘مٗ ِٚب لجً اٌجٍٛؽ (   Adolescence (ٌٛ اٌّش٠ل ارؾخـ أٗ ػٕذٖ عىش ٚ٘ٛ هفً اٚ فٝ ِشؽٍخ اي 

  ٚوبٔذ اػشاك اٌغىش ٚامؾٗ ػٕذٖ ِٚؼب٘ب 

Significant weight loss & negative family history 

 ٝاٚ اٌّش٠ل دٖ دخً ف DKA ِشٖ ٚاؽذٖ ،، دٖ غبٌجب ٌٛٚ Type 1 ،،  

  ٝػبٚص رضجزٗ رؼًّ الار ٌٛٚ 

Serum fasting C-peptide (low) 

Positive autoantibody (Anti-GAD) antibody 

  ٍٝٚدائّب دٚس ػ 

Other associated autoimmune disease 

Like Hashimoto thyroiditis, Addison's, Vitiligo, celiac disease, hypoparathyroidism 

 أغ١ٌٛٓ ٚدٖ ػلاعٗ غبٌجب . 

 

   : يهحٕظّ ْاااايّ 

 ٌٚىٓ  Type  1اٌّزوٛسٖ عبثمب ثبٌٕغجٗ ي  criteria ٕ٘بن ِشمٝ عىش فغبس فٝ اٌغٓ ٠ٕٚطجك ػ١ٍُٙ وً اي

Negative autoantibody (cluster 2) 

  Type 2 DM اِب ٌٛ اٌّش٠ل وبْ عٕٗ فٛق اٌزلار١ٓ ٚارؾخـ أٗ ػٕذٖ عىش ِٓ إٌٛع اٌزبٔٝ 

 ِب ػٕذٚػ ٚ risk factors  ٚامؾٗ ٚٚصٔٗ افلا ِؼ صا٠ذ ( BMI < 25)  ،، 

 دٖ ث١خ١ٍٕب لاصَ ٔغزجؼذ اي LADA  

  دٖ ٔٛع ِؼ١ٓ ِٓ اي ٚautoimmune DM  ٗ٠ؾج Type 1 

  ّٗثظ ث١جذا ِزأخش غبٌجب ثؼذ اٌزلار١ٓ ،، ٚاع 

Late Autoimmune diabetes of Adults 

 : : يهحٕظّ ْاااايّ 

 ٗ صا٠ذ فٝ ثؼل اٌؾبلاد ،، ٚدٖ ١٘جمٝ فؼت اٌزؾخ١ـ ،، ١ّ٘ٚؾٝ ؽ٠ٛٗ ػ٠ٍٝىْٛ ٚصٔ LADA ِّىٓ ِش٠ل اي

oral treatment  

 ثظ ثؼذ فزشٖ فغ١شٖ ٘زلال١ٗ ِؼ ِزظجو ١٘ٚؾزبط أغ١ٌٛٓ ثؼذ فزشٖ لق١شٖ ٚعبػزٙب الافنً ػًّ  

Autoantibody (Anti-GAD Ab) 

 شٚرٛوٛلارٗ ٌٍزأوذ ِٓ رؾخ١قٗ ،، ػؾبْ ٠ىًّ ػٍٝ هٛي ػٍٝ أغ١ٌٛٓ ثىً ث     
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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  

 ػؾبْ وذٖ ث١١غٝ فٝ عٓ ِزأخش ،،  type 1 ٚدٖ ث١ؾقً ِؼبٖ ٔمـ فٝ الأغ١ٌٛٓ ثظ ثبٌزذس٠ظ ثقٛسٖ اثطأ ِٓ -

 Type 2  )فٝ الاٚي فمو ) صٜ oral treatment ِغ diet ،، ٘زلالٝ اٌّش٠ل عىشٖ ث١زظجو ػٍٝٚفٝ ٔفظ اٌٛلذ  -

 إٌٛع دٖ خبدع عذااااا   ..

ِٚٓ أؽٙش اٌؾخق١بد اٌؼب١ٌّٗ اٌٍٝ ارؾخقذ ثؾىً خبهئ اٌغ١ذٖ رش٠ضا ِبٜ سئ١غخ ٚصساء ثش٠طب١ٔب اٌغبثمٗ ٚارنؼ  -

  LADA فٝ الاخش أٙب ِقبثٗ ثبي

 : اايّيهحٕظّ ْاا

 25الً ِٓ  BMI ٕ٘بن ِشمٝ وجبس فٝ اٌغٓ ) خّغ١ٕبد ٚعز١ٕبد ( ٌٚغٗ ِزؾخق١ٓ ؽذ٠ضب ثّشك اٌغىش ٚ اي

ٚ  autoantibody : negative 

 ٚدٖ رق١ٕفٗ فؼت ٚ اي

European investigators refer to such type by cluster 5 

 : يهحٕظّ اخيرِ

 ثبٌظجو ٌٚىٓ  Type 1 ؽجٗ اي recurrent DKA ٝٚ ث١ذخٍٛا ف Type 2 ٕ٘بن ِشمٝ عىش ِقٕف١ٓ

Negative auto-antibodies 

 ٚدٖ ث١غّٝ

 Ketosis prone type 2 DM 

 غية ايرٗ تانعثػ َعًم ذحانيم ال autoantibody؟ 

=============================== 

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

presentation: 

  دٞ ٚفٝ ؽبعٗ ِٓ اٌؾبعبد

- 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) 

 . ٚعٛد ربس٠خ ِشمٝ ثّشك ِٕبػٝ فٝ اٌغذٖ اٌذسل١ٗ اٚ اٌغذٖ اٌىظش٠ٗ -

- 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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  تُطهة ايّ تانظثػ ؟ 

 لً ٚاؽذ ِٓ اٌزؾب١ًٌ دٜ ػٍٝ الا

- Anti- GAD 65 antibody  

- Anti- Islet cell antibody  

- Anti- insulinoma associated protein 2(IA-2 antibody). 

                                +  

- Serum C- peptide (predicted to be low). 

 أيال ايّ ْٕ ال MODY ؟  

 غبٌجب ٚث١ىْٛ ف١ٗ 25اٌٍٝ ث١١غٝ فٝ اٌؾجبة لجً عٓ اي  Monogenic DM دٖ ٔٛع ِٓ اٌغىش اٌٛساصٝ

Strong family history 

 not high ثزبػٗ BMI ٚامؼ فٝ ع١ٍ١ٓ ػٍٝ الألً ) أؽذ ا٢ثبء ٚاثبءُ٘ ( ٚاٌّش٠ل ث١ىْٛ اي

 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  

 ِؼ١ٓ خبؿ ثىً ٔٛع ِٓ اٌّشك دٖ ،، ٚعّٖٛ ثبعّٗ دٖ gene دٖ ٔٛع ِٓ ِشك اٌغىش اٌٛساصٝ ١ٌٚٗ

Maturity Onset Diabetes of the Young 

 MODY ٚاخزقبسٖ 

 It has 5 types  

1) MODY 1  

 فٝ اي  mutation ٚدٖ ث١جمٝ ف١ٗ

Hepatic nuclear factor 4 A (HNF4A) 

The Secretory defect is progressive, the patients typically has hyperglycemia in adolescence or 

early childhood. 

 اٌّش٠ل دٖ فٝ الاٚي ث١غزغ١ت ًٌ

Sulfonylureas 

  زنؼف ،، ٚث١ؾزبطثؼذ فزشٖ اعزغبثزٗ ث

 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  

 . ً فموفٝ إٌٛع دٖ ،، اٌغىش ث١ىْٛ ثغ١و ِّٚىٓ ٠زنجو ثزٕظ١ُ الاو -

3) MODY 3  

- The mutation is in HNF 1A gene  

- It is sensitive to Sulfonylureas  

4) MODY 4 

- The mutation is in Insulin promoter factor 1 ( IPF 1)  

5) MODY 5 

- The mutation is in HFN1B 

- It is associated with pancreatic atrophy ( can be evident on CT abdomen ) 

Renal involvement (dysplasia, cysts) 

That can be evident by US abdomen  

  ؟؟؟ MODY كيف ذشخص

 لأٗ غبٌجب ١٘زؾخـ غٍو أٗ Type 1 ٚثٕؼشف ِٕٗ إٌٛع وّبْ ،، ٠ٚغت رفش٠مٗ ِٓ Genetic test ث١زؾخـ ثزؾ١ًٍ اي

Type 1 ،، ػؾبْ ث١١غٝ فٝ اٌقغ١ش٠ٓ ،، ٚوّبْ   MODY ًٌ ث١غزغ١ت Sulphonylureas ِٚؼ ؽشه ،، insulin 

 ايرٗ َعًم انرحهيم ؟ يٓى خذااا 

When there is high index of suspicion 

1) Familial diabetes with autosomal dominant pattern of inheritance > 2 generations  

 ٠ؼٕٝ اٌغىش دٖ ٚساصٝ ٚظب٘ش فٝ ع١ٍ١ٓ

 (الاخٛايالاثبء ٚالاػّبَ( اٚ ) الاِٙبد ٚ (اٌغ١ً الاٚي 

 .اٌغ١ً اٌزبٔٝ ) الاعذاد ( ٌلاثبء اٚ الاِٙبد
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2) Onset < 25 years  

 . اٌغىش ثبدئ لجً عٓ اٌخّظ ٚاٌؼؾش٠ٓ

3) Non - Obese  

 25ثزبػٗ الً ِٓ  BMI ثّؼٕٝ اْ اي

4) Negative autoantibodies (Type 1 & LADA ٝاٌٍٝ روشٔب٘ب ف  ) 

 انُٕع دِ يحراج اثثاخ 

 

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). 

  ، ٔخٍٝ ثبٌٕب obese اٌّش٠ل ِؼ ث١جمٝ

 It is 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 (MODY2), 

- HNF1A-MODY (MODY3) 

I. 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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II. 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 

III. 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 

 ،، ِاندذيذ فٗ ذصُيف انسكر فٗ انسُٕاخ الاخير 

=========================== 
 أغٍجٕب فٝ اي practice ٌٝثٕقٕف اٌغىش إ ،،   

 Type 2 DM (85 -90%) of cases  

Related to obesity and insulin resistance with positive family history often in middle aged 

people  

  يهيّ

 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  

  يهيّ

 Gestational DM  ٕٗعىش خبؿ ثبٌؾًّ ثظ ١ٌٚٗ ِؼب١٠ش ِؼ١  

  يهيّ

 LADA (autoimmune type of DM presents in adults with older age in comparison to  

Type 1with positive Ab) 

  يهيّ

 MODY ( Maturity onset diabetes of the young ) 

 عٕٗ 25ٚدٖ ٔٛع ِٓ اٌغىش رٚ ففٗ صٛاسص١ٗ عبئذٖ فٝ وً الأع١بي ٚغبٌجب ث١١غٝ فٝ اٌؾجبة لجً عٓ اي 

 ٝعىش لا ٠ٕطجك ػ١ٍُٙ ِؼب١٠ش ِؼ١ٕٗ فجزؾزبس ف١ُٙ ،، ػؾبْ وذٖ اٌجؾش اٌؼٍّٝ اٌذائُ ػٍٝ  إّٔب أؽ١بٔب ثزلالٝ ِشم

 ِغزٜٛ اٌؼبٌُ ثذأ ٠ىؾف أٛاع عذ٠ذٖ ٚرشو١جبد ٌُ رىٓ ِؼشٚفٗ ِٓ لجً ٚا١ٌىُ أثشص اٌزق١ٕفبد اٌؾذ٠ضٗ 

 

 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 HIV/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 

β-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 β-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 β-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 

 DKA عىش ِٓ إٌٛع اٌزبٔٝ ِٚؼشك ًٌ
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Other specific types 

I. Monogenic diabetes 

A. Monogenic defects of β-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 β-cells do not compensate for insulin resistance 

II. Diseases of the exocrine pancreas 

- Various conditions that affect the pancreas can result in hyperglycaemia  

(Trauma, tumor, inflammation, etc) 

III. 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 β-cells 

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

VII. 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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VIII. 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             خٍٝ ثبٌه

 Cluster 5:  

Mild age related diabetes, similar to Cluster 4 but higher age at diagnosis, and with 

modest metabolic derangement  

 عىش غ١ش ِشرجو ثؾئ الا رمذَ اٌؼّش                                                        
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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  

A- / B+ 

Abscence of Auto-antibodies and preserved Beta cell function  

Example:  Type 2 DM  

A- / 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 

 يهحٕظّ ْااايّ : 

وّب وٕب ِؼزمذ٠ٓ ِٓ لجً افجؼ ٘زا اٌىلاَ ؽب١ٌب غ١ش دل١ك  old age ٚاي middle age اسرجبه اٌغىش ِٓ إٌٛع اٌزبٔٝ ثغٓ اي

 ٚفٝ عٓ ِب لجً اٌجٍٛؽ ثبٌغىش ِٓ إٌٛع اٌزبٔٝ ،، adolescent ،، لأٗ ِٓ اٌّّىٓ أْ ٠قبة هفً أٚ

 insulin resistance ٚػٕذٖ obese ٚغبٌجب ٘زلال١ٗ
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Drug Therapy  

. 

ػؾبْ ٔؼبٌظ ِشك اٌغىش لاصَ ٔؼشف الاد٠ٚٗ اٌّغزخذِٗ فٝ ػلاعٗ الاٚي ٚثؼذ٠ٓ ٔؼشف خطخ اٌؼلاط هجمب 

   . ٌٕٛع ِشك اٌغىش

 ػٓ خطخ اٌؼلاط   ٚ دٖ ٕ٘زىٍُ ػٓ الاد٠ٚٗ ٔفغٙب ّٛمٛع فٝ اٌ

Plan of therapy according to recent updated guidelines 

 

  ٌالادٔيّ انًسرخذيّ فٗ علاج يرض انسكر َٕعا 

A] Oral Anti- Diabetic Drugs: 

 ،، َٚدٜ اد٠ٚٗ ثزؤخز ػٓ هش٠ك اٌفُ ػؾبْ رظجو ِغزٜٛ اٌغىش فٝ اٌذ 

  injectable ث١ؤخز ػٓ هش٠ك اٌؾمٓ anti-diabetic ثظ ٕ٘زوش ِؼب٘ب ٔٛع ٚاؽذ 

 ......... GLP1 agonists غّٛػٗ ٚاعّٙباٚ الافؼ أٙب ِ

B] Insulin's  

  ٓٚهجؼب دٖ الأغ١ٌٛٓ ١ٌٚٗ أٛاع ٕ٘زوش٘ب ثبٌزفق١ً ٚ ٚالأغ١ٌٛٓ ا٠ب وبْ ٔٛػٗ ث١ؤخز ػٓ هش٠ك اٌؾم

 وبًِ اْ ؽبء الله ِٛمٛعاٚ اللاَ الأغ١ٌٛٓ ٕٚ٘زىٍُ ػ١ٍٗ فٝ 

 

************************************** 
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First. ORAL ANTI- DIABETIC DRUGS 

  ٕ٘زوش الاد٠ٚٗ ثبٌزشر١ت ِٓ الالذَ ٌلاؽذس ٚاعُ اٌّغّٛػٗ ٚاعّبء الاد٠ٚٗ فٝ وً ِغّٛػٗ 

A) INSULIN SENSITIZERS 

I.    Biguanides:  

   ٚدٜ ِٓ اٚائً اٌّغّٛػبد اٌٍٝ اعزخذِذ فٝ ػلاط اٌغىش ٚإٌٛع اٌٍٝ ِغزخذَ ِٕٙب اعّٗ

Metformin  

  ٚهجؼب وٍٕب ػبسف١ٕٗ

 Trade name: Glucophage (Brand)  

 Concentrations: 500 mg & 1000 mg tab 

 Generic: Cidophage 500, 850, 1000 mg  

 Dose:  

 

وً اعجٛع  511فمو ٠غزؾغٓ ثؼذ اٌؼؾبء ٚثٕزبثغ اٌغىش ٌٚٛ اؽزغٕب ٔضٚد اٌغشػٗ ثٕضٚد  511ثٕجذأ ثمشؿ ٚاؽذ  -

 ِب ٔٛفً ٌلاسلبَ اٌٍٝ اؽٕب ػبٚص٠ٕٙب فٝ اٌغىش ٚثٕن١فٙب ع ٚعجٗ رب١ٔٗ ٚٔضٚد ثبٌزذس٠ظ ٌؾذ 

 

 Target blood glucose (fasting: 80 - 130) 

 Postprandial blood glucose < 180 mg/dl 

 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. 

 

وّبْ ثؼذ اٌفطبس  511ثؼذ اٌؼؾبء ٌّٚب ٔضٚد ٠جمٝ  511ٚهجؼب اٌغشػٗ ثززمغُ ػٍٝ اٌٛعجبد ،،٠ؼٕٝ ٔجذأ ثٛاؽذٖ  -

 ،، maximum عُ فٝ ا١ٌَٛ 2ثؼذ اٌغذاء ٚ٘ىزا ٌؾذ ِب ٔٛفً ي  511ٚثؼذ٠ٓ 

ٚرمش٠جب ٔفظ اٌىلاَ ِٓ اٌّقبدس الاِش٠ى١ٗ ،، ٚفب٠ذح اٌزذس٠ظ فٝ اٌغشػٗ ٘ٛ   NICE ( UK) جمب ًٌاٌىلاَ دٖ ه  -

  Side effects اٌزم١ًٍ ِٓ اي
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 Side Effects  

1. GIT upset  

 ٚدٜ ثزؾقً فٝ فٛسح ِغـ ٚغض١بْ ٚاؽ١بٔب اعٙبي ،،

 ٚاٌغجت غبٌجب ث١ىْٛ رٕبٚي عشػٗ وج١شٖ ٔغج١ب ِٓ اٚي ٠َٛ ،،

 . ٌؼٍّبء اوذٚا ػٍٝ ٔظبَ اٌزذس٠ظ فٝ اٌغشػٗ صٜ ِب روشٔبػؾبْ وذٖ ا

2. Vitamin B12 deficiency  

 ٚدٖ ث١ؾقً ثؼذ فزشٖ فٝ ٔغجخ ِٓ اٌّشمٝ ِؼ وٍُٙ ،، 

 ٠ٚؼزجش ٔبدس ٔٛػب ِب ،، ِّٚىٓ ٠خٍٝ اٌّش٠ل ٠ؾزىٝ ِٓ اػشاك

 Peripheral neuropathy 

 ِب ثززؾغٕؼ ِغ اٌؼلاط ٚوّبْ

Unexplained macrocytic anemia 

3. Lactic acidosis  

 ٚدٜ ِب ثزؾقٍؼ غ١ش فٝ اٌّش٠ل اٌٍٝ ث١بخذ

Metformin 

 ،، renal insufficiency ٚػٕذٖ

 ػؾبْ وذٖ ٘ٛ

Contra-indicated in such patients 

 

 !تيشرغم ؟ metformin ازاٖ ال 

 ٕ٘ؼشف ٘ٛ ث١ؾزغً ػٍٝ اٜ هجؼب ٌٛ سعؼٕب ٌٍجٛعذ اٌٍٝ وزجزجٗ لجً وذٖ ػٓ اٌغٍٛوٛص فٝ اٌذَ وأعبط ٌّشك اٌغىش

station  ثبٌزؾذ٠ذ ؟ 

  Mechanism Of Action Of Metformin: 

1. It increases 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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 ايّ يًيساخ انذٔاء دِ ٔاسرخذاياذّ ؟ 

 Metformin is used in the treatment of T2DM 

 ---لاْ اي ِؼ وذٖ ٚثظ،، دٖ ٘ٛ وّبْ اٌٍٝ ثٕجذأ ث١ٗ اٌؼلاط دا٠ّب عٛاء وبْ ٌٛؽذٖ اٚ ِغ الاد٠ٚخ اٌزب١ٔٗ

Metformin is a major insulin sensitizer 

 افلا عججٗ اٌشئ١غٝ T2DM ٚهجؼب

 Insulin resistance 

 وّبْ ث١مًٍ metformin ٚاي

 .Cardiovascular risk اي 

 . فلاصَ ٠ىْٛ ِىْٛ اعبعٝ ِٓ اٌؼلاط ٚوّبْ اٚي الاد٠ٚٗ اعزخذاِب

 ؟ metformin ايرٗ يا َسرخذيص ال 

 ٝف ٌٛ contraindications  ِٗلاعزخذا 

 Contraindications Of Metformin  

1) Renal impairment when GFR < 30  

2) Generally it can be used with Creatinine up to 1.5 mg/dl  

3) Liver cell failure  

4) Congestive heart failure  

5) Acute MI  

 

 Advantages of Metformin  

- Cheap  

- strong reduction of A1C  

- No hypoglycemia  

- Neutral on weight  

- Durable drug (no exhaustion of Beta cells). 
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II.      Thiazolidinediones TZDs (Glitazones) 

  Insulin resistance ٚدٜ ربٔٝ ِغّٛػٗ ثزؾزغً ػٍٝ اي

As "INSULIN SENSITIZERS" 

 member  هجؼب اٌّغّٛػٗ دٜ ١ٌٙب اوزش ِٓ

 Rosiglitazone (Avandia: old):  

Withdrawn from the market since > 10 years (cardiovascular risk) 

  اٌٍٝ ِٛعٛد ؽب١ٌب اعّٗ member اِب اي

 Pioglitazone  

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

 Generics:  

- Actozone (15, 30, 45 mg)  

- Piojet (30 mg)  

- Diabetonorm (45 mg) 

 Dose: we start by 15 mg once daily  

 ٚثبٌّزبثؼٗ ٌٛ ِؼ ٚاف١ٍٓ لاسلبَ ِغُ ِغ اٌغذاء 15ثٕجذأ ثغشػخ 

 ( ،،131 - 81)  اٌقب٠ُ ِٓ ؽغت اٌزؾ١ًٍ   target اي

 ِظ31ثٕضٚد اٌٝ  (181الً ِٓ )ٚاٌفبهش/اٌؼؾٛائٝ 

 ِظ  45ؾذ ألقٝ ٚث

((e.g Diabetonorm 45mg 

  

 ؟ pioglitazone ازاٖ تيشرغم ال 

 Insulin Sensitizer        دٖ

 ٌٚىٓ ث١ؾزغً ػٍٝ ِغزمجلاد أض٠ُ اعّٗ 

Peroxisome proliferator receptor gamma 

 دٜ ،، activation ًٌ receptors ٚث١ؼًّ adipocytes فٝ اي

  blood اٌٍٝ ِٛعٛدٖ فٝ اي free fatty acids ٚثبٌزبٌٝ ث١خٍٝ اٌخلا٠ب اٌذ١ٕ٘ٗ ربخذ اي

 ٚدٖ ث١غجش خلا٠ب اٌغغُ ػٍٝ اعزٙلان اٌغٍٛوٛص وّقذس ٌٍطبلٗ  (adipocytes) ضٔٙب عٖٛ اٌخلا٠ب دٜٚرخ

 Insulin sensitivity ٚثبٌزبٌٝ ث١ؾغٓ ِٓ اي
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 Uses: 

  Insulin Sensitizer ن T2DM ٠غزخذَ فٝ ػلاط اي

 metformin  فٝ ؽبٌخ اْ

Contraindicated 

  add on therapy اٚ

 . ربٔٝ oral ٚ اي اٚ ٔٛعا metformin ِغ اي

 

 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  

1) Strong reduction of A1C  

2) No risk of hypoglycemia  

3) Beneficial if DM is associated with NASH (Non - alcoholic steatohepatitis) 

 ِش٠ل دْ٘ٛ اٌىجذ ِغ اسرفبع أض٠ّبرٗ 

4) Durable (no exhaustion of Beta cells) 

5) Price: reasonable و٠ٛظ اٌغؼش  

 

 Disadvantages of Pioglitazone  

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 :  

 ٚدٜ اٌّغّٛػبد اٌٍٝ ثزؾزغً ػٍٝ خلا٠ب beta  فٝ اٌجٕىش٠بط 

 ٓٚثزضٚد افشاص الأغ١ٌٛ insulin  secretion   ٓٚدٚي ِغّٛػز١ 

I. Sulfonylureas  

II. Non- Sulfonylureas secretagogues ( glinides ) 

 

SULFONYLUREAS (SU) 

 

 ٚدٜ ِغّٛػٗ ِؾٙٛسٖ عذاا ِٚٓ الذَ اٌّغّٛػبد فٝ ػلاط اٌغىش ٚاوضش٘ب اعزخذاِب  ◄

  generations اٌّغّٛػٗ هٍغ ِٕٙب ◄

First generation: Tolbutamide, Acetohexamide: old drugs  

 اٌغ١ً الاٚي دٖ ٌُ ٠ؼذ ٠غزخذَ فٝ ػلاط اٌغىش ع الاهلاق . 

Second Generation:  

1) Glibenclamide (Glyburide in USA)  

 ٛ٘ اعّٗ اٌؾ١ٙش ػب١ٌّب Glibenclamide   ٗٚدٖ وّبْ هجمب ٌذعزٛس الاد٠ٚ 

 Glyburide  ٗ اعّٗ،،ٌىٓ فٝ اِش٠ىب اٚ اٜ ؽشوٗ اِش٠ى١ BNF اٌجش٠طبٔٝ

 Brand: Daonil 5 mg  

 Dose:  

 ) لجً اٌفطبس اٚ ِغ اٌفطبس( ِغُ ٠ؼٕٝ ٔـ لشؿ اٚ لشؿ 5اٚ  2.5ِّىٓ ٔجذأ ة عشػخ 

 target وً اعجٛع ٌؾذ ِب ٔٛفً ًٌ 2.5ٚٔضٚد 

 Maximum dose: 20 mg (divided)  

2) Gliclazide  

 Brand: Diamicron 80 mg tab , Diamicron MR 30,60  

 Dose:   

 ٔجذأ ثمشؿ ِشر١ٓ ١ِٛ٠ب ِغ اٌفطبس ٚاٌؼؾبء 

 Maximum dose: 

لشؿ ِغ اٌؼؾبء  2ِغ اٌفطبس ٚ (  81لشؿ ) 2  

Total (2×80 + 2× 80) = 320 / day  
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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) 

 Dose:  

ِغُ لجً اٌفطبس ثشثغ عبػٗ ِغ الأٛاع اٌزب١ٔٗ هجمب ٌخطخ اٌؼلاط،  1ثٕجذأ ثغشػخ 

 ٚثٕزبثغ اٌغىش

 اٌزبسعذ هجمب ٌٍزؾب١ًٌ  ٚفٍٕبٌٛ ِؼ 

 181ٚػؾٛائٝ/فبهش الً ِٓ  ( 131 - 81) فب٠ُ ِٓ 

 ٌؾذ ِب ٔٛفً ٌٍزبسعذ ،،) وً اعجٛع غبٌجب(  ِغُ ثبٌزذس٠ظ 1ثٕضٚد  

 Maximum dose: 

 ِغُ فٝ ا١ٌَٛ  8لقٝ عشػٗ ِّىٕٗ ١٘ب أ

 ،،  6اؽٕب ِّىٓ القٝ ؽبعٗ  8فٝ اٌٛالغ ،، اؽٕب ِب ثٕٛفٍؼ ٌغشػخ           

 ِغُ 4ٚوّبْ ٠فنً ِب رض٠ذػ ػٓ                                                

 . غبٌجب ٘زؾقً ثؼذ اٌزشو١ض دٖ hypoglycemia لاْ اي                                                    

  : يهحٕظّ

 . ِٓ اوضش اٌّغّٛػبد اعزخذاِب فٝ ِقش ،، خقٛفب الاِبس٠ً ٚاٌذ٠ب١ِىشْٚ ٚاٌذٚا١ًٔ Sulfonylureas ِغّٛػخ اي

  ؟ Sulfonylureas ازاٖ ترشرغم ال 

Insulin secretagogues ٜاٌّغّٛػٗ د 

 اٌٍٝ ِٛعٛدٖ فٝ اٌجٕىش٠بط ، ػٓ هش٠ك ا٢رٝ  beta ِؾفضح لافشاص الأغ١ٌٛٓ ِٓ خلا٠ب ٠ؼٕٝ ثبٌؼشثٝ

Closure of ATP sensitive channels ---> ↑intracellular K 

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

 Uses:  

 ،،  T2DM ٠غزخذَ فٝ ػلاط إٌٛع اٌزبٔٝ اٌؾ١ٙش ِٓ ِشك اٌغىش

 .Type 1 DM ،، ٌىٓ ِب ٠ٕفؼؼ خبٌـ فٝ LADA ؽٙٛس فٝ اي 6،، ٠ٕٚفغ فٝ اٚي  MODY ػلاط ٚا٠نب فٝ
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 Side Effects of Sulfonylureas  

1. Hypoglycemia  

 ٚدٜ اعٛأ الاػشاك اٌغبٔج١ٗ ،، ٚهجؼب ػؾبْ الاد٠ٚخ دٜ ثزؾفض افشاص الأغ١ٌٛٓ ،،

 ٚد ثبٌزذس٠ظٚؽٍٙب اْ اؽٕب ثٕجذأ ثبفغش عشػٗ ِّىٕٗ صٜ ِب ؽشؽٕب ٚثٕض

2. Weight gain  

 ،، lipogenic ٚدٖ عججٗ ص٠بدح افشاص الأغ١ٌٛٓ ،، اٌٍٝ ٘ٛ

 ٚثبٌزبٌٝ ،، اٌٛصْ ث١ض٠ذ ،، ٚدٖ ِؼ ؽٍٛ فٝ ِش٠ل اٌغىش ،،

3. Not safe in patient with renal insufficiency and chronic liver disease as well. 

 ػؾبْ وذٖ ِؼ ثٕذ٠ٗ فٝ إٌبط اٌٍٝ ػٕذُ٘

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  اٌغؼش سخ١ـ 

Disadvantages of Sulfonylureas:   

1.  Durability: less durable drug  

 beta cells ٌذٚاء دٖ ِغ ِشٚس اٌٛلذ ) ع١ٕٓ( ث١فمذ لٛرٗ لأٗ ث١ؾزغً ع ايٚدٜ ِؼٕبٖ اْ ا

 ،، beta cell mass ٚثبٌزبٌٝ ث١مًٍ اي Exhaustion ٚث١ؼٍّٙب 

 ٪ ِٓ اي51ٚاؽٕب لٌٕٛب لجً وذٖ ،، اْ اٌّش٠ل ثّغشد أٗ ارؾخـ اْ ػٕذٖ عىش ِقبؽت ثبػشاك ث١ىْٛ فمذ ع الالً 

beta cell mass  ٌٝ٘زجمٝ اٌّغّٛػخ دٜ ِؼ،، ٚثبٌزب  effective   ِٓ ٝٔفٝ اٌّش٠ل اٌٍٝ ثمبٌٗ ع١ٕٓ ه٠ٍٛٗ ٠ؼب

 . اٌغىش ،، خقٛفب ٌٛ فنً ِبؽٝ ػ١ٍٙب فزشٖ ه٠ٍٛٗ

2.  Hypoglycemia  

 ٚدٜ ثزؾقً ٌّب ثٕضٚد اٌغشػٗ ،،

 ٚوّبْ ٌٛ اٌّش٠ل اخذ اٌذٚاء ِٚب اوٍؼ اٚ وبْ ث١ؼبٔٝ ِٓ ِشك ِضِٓ فٝ اٌىٍٝ اٚ اٌىجذ

3.  Weight gain  

 ٚدٖ ِؼ و٠ٛظ فٝ ِش٠ل اٌغىش ،، لأٗ غبٌجب اٌغّٕٗ ٘ٝ اٌغجت اٌشئ١غٝ ٌٍغىش ،، 

 ِٚٓ مّٓ اُ٘ خطٛاد اٌؼلاط ،، رخغ١ظ اٌٛصْ ِؼ ص٠بدرٗ ،،

 . 35ثزبػٗ ِؼذٜ  BMI ٚثبٌزبٌٝ ١٘جمٝ اخز١بس عئ فٝ ِش٠ل
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Glinides (Non - SU secretagogues) 

  

 . ثظ اٌزشو١ت اٌى١ّ١بئٝ ٌٍذٚاء ِخزٍف،،  SU ٚاٌّغّٛػٗ دٜ ؽج١ٙٗ ة اي 

* Repaglinide  

- Novonorm (0.5, 1, 2 mg)  

 Generics :  

- Diarol (0.5, 1, 2)  

- Repaglinide (0.5, 1, 2)  

 Dose  

 لشؿ لجً وً ٚعجٗ ثٕـ عبػٗ 1.5ثٕجذأ ة رشو١ض 

 ٗ ،، ٚٔضٚد ثبٌزذس٠ظ ٌؾذ ِب ٔٛفً اٌزبسعذ اٌٍٝ روشٔبٖ لجً وذٖ فٝ الاد٠ٚٗ اٌغبثم

ِزمغ١ّٓ ع اٌزلاد ٚعجبد ،،، هجؼب ِب ثٕٛفٍؼ ِظ  16ٚالقٝ عشػٗ ِّىٕٗ ٘ٝ 

 .اٌغشػٗ دٜ غبٌجب

 ؟  Glinides ازاٖ ترشرغم ال 

 Sulfonylureas  ثزبػخ اي mechanism of action ٔفظ اي

Closure of ATP dependent K channels 

---> ↑intracellular K --> release of Ca ---> Insulin secretion 

 اٌؼٍّبء ث١غّٛ٘ب 

Prandial blood glucose regulators 

١ِٚضرٙب أٙب ثزظجو اٌغىش فٝ إٌبط اٌٍٝ ِؼ ِؾبفظٗ فٝ ٔظبَ الاوً ،، ِٚؼ ِٕزظّٗ فٝ اٌّٛاػ١ذ فٝ ٔفظ اٌٛلذ ،، ثظ 

 action  لاْ ١ٌٙب ٔفظ اي Sulfonylureas هجؼب ثززنبف ع الاد٠ٚٗ اٌزب١ٔٗ ِب ٘ٛ ػذا اي

 Uses :  

Used as add on therapy for treatment of T2DM  

 وّغّٛػٗ سئ١غ١ٗ guidelines ٌُ رؼذ ٘زٖ اٌّغّٛػٗ رغزخذَ الا ٔبدسا ،،ٌُٚ رؼذ رزوش فٝ اي يهحٕظّ :

 Side effects : very similar to SU  

 ٌٚىٓ اخف SU  الاػشاك اٌغبٔج١ٗ ؽج١ٙٗ عذا ثبي

- Weight gain  

- Hypoglycemia  

 Advantages & Disadvantages : so similar to Sulfonylureas ( SU) 



DR. HOSAM MOKHTAR                                                              DIABETES MELLITUS 2022 … SIMPLE AND UPDATED 
 

Combinations 

 

A) Sulfonylureas + Metformin  

- Glucovance  

(Glibenclamide + Metformin) 2.5/500& 5/500 & 

5/1000 

لشؿ ِغ اٌفطبس ِشٖ ٚاؽذٖ ٚٔضٚد ؽغت  2.5/511غبٌجب ثٕجذأ ثزشو١ض 

  اٌزبسعذ

 

 

- Diavance (1.25/500 & 2.5/500 & 5/500) 

 

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

 

 

 

  

- Glybofen (5/1000)  

N.B: Glyburide (USA) = Glibenclamide (UK) 

ا١ٌّضٖ فٝ اٌغ١ٍجٛف١ٓ اْ ٌٛ اٌّش٠ل اخذ                           

 لشف١ٓ ٠جمٝ

 .metformin ثزبع اي maximum ٚفً ًٌ                         

 

 

 

- Amaryl M & Dolcyl M 

 (Glimepride 2mg/metformin 500 mg)  

 .ثٕجذأ ثمشؿ ٚاؽذ ٚثٕضٚد ثبٌزذس٠ظ ٌؾذ ِب ٔٛفً اٌزبسعذ
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B) Sulfonylureas ( SU) +Glitazones TZDs  

 Glimepride + Pioglitazone  

(Glimepride 2mg /Pioglitazone 30mg & Glimepride 4mg / Pioglitazone 30mg) 

- Zanoglide  

- Amaglust 

- Glimepride plus 

 دٜ ،، أٝ ِّىٓ اعّغ combination ١ِٚضح اي 

 Insulin secretagogue +Insulin sensitizer 

 4/31  & 2/31فٝ ٔٛع ٚاؽذ ٚوّبْ رذس٠ظ اٌغشػٗ    

 DPP4i اٚ Metformin ٚوّبْ ِّىٓ ٠زنبفٛا ػٍٝ  

 ٠ٚغ١جٛا ٔزب٠ظ و٠ٛغٗ ثذْٚ اٌٍغٛء ٌلأغ١ٌٛٓ    

 ٚثؼذ٠ٓ ٌٛ ِؼ  2/31خ ِشٖ ٚاؽذٖ ١ِٛ٠ب ،، ثٕجذأ ة اٌغشػ

 4/31ٚاف١ٍٓ اٌزبسعذ ثٕٛفً ي 

 

 

C) Metformin + pioglitazone  

 Bioglita plus (Metformin 500 + Pioglitazone 15)  

 ثٕجذأ ثمشؿ ٚاؽذ ِّٚىٓ ٔضٚد اٌٝ لشف١ٓ ؽغت اٌزبسعذ

 

 

 Pioglumet (Metformin 850 + Pioglitazone 15)  

 اػٍٝ ؽ٠ٛٗ metformin و١ض ايٕ٘ب رش

 اص١ٕٓ دٖ ،، ٘ٛ اٌغّغ ث١ٓ  combination ١ِضح اي

 Insulin Sensitizer  

ِضلا ٠ٚغ١جٛا ٔزب٠ظ  DPP4i اٚ SU اٌٍٝ ِّىٓ ٠زنبفٛا ػٍٝ ٔٛع 

 . و٠ٛغٗ دْٚ اٌٍغٛء ٌلأغ١ٌٛٓ
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C) INCRETIN BASED THERAPY  

 ثزؾزغً ػٍٝ ،، incretin based therapy اي

Oral glucose dependent insulin secretion 

 ّٚ٘ب ِغّٛػز١ٓ

GLP1 agonists                                 DPP4 inhibitors 

 

I. GLUCAGON LIKE PEPTIDE 1 AGONISTS {GLP1 agonists}  

INJECTABLE THERAPY  

 ازاٖ ترشرغم ال  GLP1 agonists ؟ 

 ٕىش٠بط لافشاص اياٌّغّٛػخ دٜ ثزٕجٗ خلا٠ب اٌج insulin  ُثّغشد اِزقبؿ اٌغٍٛوٛص ِٓ الاِؼبء ثؼذ ارّبَ ػ١ٍّخ اٌٙن

  GLP1 ،، ٚثزؾزغً ػٍٝ ٘شِْٛ اي

 GLP1 agonists are called GLP1 mimetics 

I.e., they do the same action of GLP1  

 They cause delayed gastric emptying  

 رؾذ اٌغٍذ ثٛاعطخ اللاَ عب٘ضٖ ِٚذسط ػ١ٍٙب اسلبَ ؽغت اٌغشػٗ ٚالاد٠ٚخ دٜ ثزغزخذَ ػٓ هش٠ك اٌؾم ٓ 

 Examples:  

★ Exanatide (Byetta)  

  ( ٚدٖ ِب ٔضٌؼ ِقش ) ِٛعٛد فٝ اِش٠ىب
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★ Liraglutide (Victoza) 18 mg pre-filled pen ( (غبٌٝ عذاا  

اٌجطٓ ٌّذح اعجٛع وبًِ وجذا٠ٗ ،، صُ عشػخ  ثٕظجطٙب ثبٌمٍُ ،، ٚرزبخذ رؾذ اٌغٍذ ،، ٠فنً رؾذ عٍذ 1.6ثٕجذأ ثغشػخ 

،، هجؼب لاصَ ٔجذأ ثبٌزذس٠ظ  ١ِٛ٠1.8ب ،،ِغ ِزبثؼخ اٌزؾ١ًٍ ،، ٚفٝ ؽبٌخ ػذَ اٌٛفٛي ٌٍزبسعذ ِّىٓ ٔٛفً ٌغشػخ  1.2

 دٖ ،، ػؾبْ الاػشاك اٌغبٔج١ٗ

Nausea, diarrhoea, constipation, bloating ،، 

 . delayed gastric emptying ٚث١ىْٛ ِزؼت ٌٍّش٠ل ٔز١ؾخ اي

 

 

★ Dulaglutide (Trulicity) prefilled pen  

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

دٖ ثمٝ ث١زبخذ ِشٖ ٚاؽذٖ فٝ الاعجٛع رؾذ اٌغٍذ ثشمٗ ،، ثمٍُ عب٘ض ثغشػخ صبثزٗ رغزخذَ ٌّشٖ ٚاؽذٖ فمو ،، ٚٔجذأ ثغشػخ 

 1.5شػٗ الاػٍٝ ٌٚٛ ِب ٚفٍٕبػ ٌٍزبسعذ ثٕبخذ اٌغ 1.55
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★Semaglutude (Ozempic)  

Prefilled pen 0.25, 0.5 and 1 mg 

(expensive) 1588 L.E 

Dose: 0.25 mg SC qWeek for 4 weeks 

initially; then increase to 0.5 mg qWeek 

If glycemic control not achieved after at 

least 4 weeks on 0.5-mg dose, can increase 

to 1 mg qWeek,  

Note: The initial 0.25-mg dose is intended 

for treatment initiation and is not effective 

for glycemic control 
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 Uses:  

 Used in the treatment of Type 2 DM in combination with other oral drugs especially 

metformin and in combination with insulin particularly basal insulin. 

 GLP1agonists, 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 )  ١ِضٖ ِّٙٗ عذاااا 

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 غبٌٝ عذاا 

 Modest reduction of A1C  

 Side effects (روشٔب٘ب فٛق) 

 Injectable (ٓث١ؤخز ػٓ هش٠ك اٌؾم ) 

 Low risk of pancreatitis. 
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II. DIPEPTIDYL PEPTIDASE 4 INHIBITORS { DPP4i}  

 ازاٖ ترشرغم ال DPP4i ؟  

دٖ ِؼ ث١فنً ؽغبي هٛي  GLP1 اْ أض٠ُ اي "ثزبع " اٌغٍٛوٛص فٝ اٌذَ وأعبط ٌفُٙ اٌغىش اٌّٛمٛعصٜ ِب ػشفٕب ِٓ 

 ،، ث١فشص ػؾبْ ٠ٛلف ِفؼٌٛٗ ،، DPP4i اٌٛلذ ،، ٚاْ فٝ أض٠ُ ِنبد ١ٌٗ اعّٗ

  (ثطش٠مٗ غ١ش ِجبؽشٖ )افزىش اْ ٔفٝ إٌفٝ اصجبد GLP1 ، ٚثبٌزبٌٝ ٠فشص اي٘ٝ ِنبدٖ ٌلأض٠ُ دٖ  DPP4i ػؾبْ وذٖ اي

 . اٌّغّٛػٗ ،،، افجؾذ ِٓ اؽٙش اد٠ٚخ اٌغىش ؽب١ٌب ِٓ ٔبؽ١خ الاعزؼّبي

 Examples:  

Sitagliptin 

- Brand (Januvia 100 mg)        - Generic (Gliptivia 100)  

 (ذ ِشٖ ٚاؽذٖ فٝ ا١ٌَٛ ِغ الاوً ) فطبس اٚ غذاءٚدٖ ث١زبخ

Saxagliptin  

- Brand (Onglyza 2.5 & 5 mg)  

 Sitagliptin ٚدٖ ث١زبخذ ِشٖ ٚاؽذٖ فٝ ا١ٌَٛ صٜ اي

 . ِغُ فٝ ا١ٌَٛ 5فٝ ا١ٌَٛ ٌٚٛ ِب ٚفٍٕبػ ٌٍزبسعذ ثٕٛفً ي  2.5ٚثٕجذأ ثغشػخ 

Vildagliptin  

- Brand:  (Galvus 50 mg)  

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

 اٌغشػٗ ٕ٘ب لشؿ ِغ اٌفطبس ٚلشؿ ِغ اٌؼؾبء   

Linagliptin  

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

- Generics: Linajenta, Prevaglip  

 ( ٠ؤخز ِشٖ ٚاؽذٖ ١ِٛ٠ب ِغ الاوً ) اٚ فٝ اٜ ٚلذ :اندرعّ             

N.B: Linagliptin is safe in patients with renal impairement, so no adjustment in 

the dose while the doses of other DPP4i should be adjusted in patients with 

renal insufficiency. 

Alogliptin  

- 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 (غبٌجب ِف١ؼ) 

- No hypoglycemia  

- No weight gain  

- Price (Accepted, not so much  ًاٌّقشٜخقٛفب اٌجذ٠  

- 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)  

- Brands (relatively expensive)  

 Combinations with metformin  

 Sitagliptin + metformin  

- Brand: Janumet 50/500 & 50/850 & 50/1000 

ٍٕبػ اٌزبسعذ ث١غزخذَ ِشٖ ٚاؽذٖ ١ِٛ٠ب ،، ثٕجذا ثبلً عشػٗ ٌّٚب ِب ٚف

 ثٕضٚد ثؾ١ش ِب ٔض٠ذػ ػٓ

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) 

 ِشر١ٓ ١ِٛ٠ب50/500 ثٕجذأ ثبٌغشػخ اٌقغ١شٖ 

 ِشر١ٓ ١ِٛ٠ب maximum 50/1000 ٚاي
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 ١ِضح ايCombination  ،، ٖد 

(DPP4i + Metformin) 

 . أٗ ِّىٓ ٠غزخذَ ٌٛؽذٖ اٚ ِغ أٛاع رب١ٔٗ ٌزظج١و اٌغىش دْٚ اعزخذاَ الأغ١ٌٛٓ ِٚٓ اٌّّىٓ اعزخذاِٗ ِغ الأغ١ٌٛٓ -

 (Vildagliptin + metformin)ِٕزؾش عذااا ،، خقٛفب  combination اي -

 Alogliptin + metformin 

Prandaglim met (12.5/500 & 12.5/1000) 

 

 

 

 

 Alogliptin + pioglitazone 

- Prandaglim plus (25/15 & 25/30) 

- Incresync (25/15 & 25/30)  

 

 

III. SODIUM GLUCOSE COTRANSPORTER 2 INHIBITORS(SGLT 2 inhibitors) 

  Gliflozins ٚدٜ ِٓ اؽذس اٌّغّٛػبد اٌٍٝ ظٙشد ِؤخشا ،،،ٚرغّٝ ا٠نب

 ازاٖ ترشرغم SGLT2 inhibitors  ؟ 

 فٝ اي inhibition ًٌ glucose reabsorption اٌّغّٛػٗ دٜ ثزؼًّ

Proximal convoluted tubules (PCT) 

 ،، inhibition of SGLT 2 ػٓ هش٠ك

 ،،  PCT ٠ُ دٖ ِزٛاعذ فٝ خلا٠ب ايٚالأض

 ٚدٖ ث١ؤدٜ فٝ إٌٙب٠خ اٌٝ فمذاْ اٌغٍٛوٛص ٚاٌزخٍـ ِٕٗ فٝ اٌجٛي

Renal glycosuria ---> ↓ blood glucose level 

 Examples: 

 Dapagliflozin  

Brand: Forxiga (5 & 10 mg) price: 333 L.E 

Generics: Gliflozino (5 & 10), Dapaglif (10) Forflozin (10)  

 .(ِغُ 11ٌّٚب ٔضٚد ٔٛفً  ( ِغ الاوً اٚ لجً الاوً ِغُ فٝ ا١ٌَٛ 5اٌغشػخ ثٕجذأ ثمشؿ ٚاؽذ  -
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 Canagliflozin  

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

 . 311ِشٖ ٚاؽذٖ ٌّٚب ٔضٚد ٔضٚد ي  111اٌغشػٗ : ثٕجذا ثغشػخ 

 

 Empagliflozin  

Brand: Jardiance (10 & 25 mg) 

Generics:   

- Mellitofix (10 & 25 mg) 

- Empacoza (10 & 25)  

 اٌغشػخ :

 ِغُ ِشٖ ٚاؽذٖ ١ِٛ٠ب ،،  11ثٕجذأ ثغشػخ 

 ِغُ  25ٌٚٛ ِب ٚفٍٕبػ اٌزبسعذ ثٕضٚد ي 

 

 Combinations  

 Dapaglifluzin + metformin  

Diaflozimet (5/500, 5/1000, 10/500, 10/1000) 

Dapaveldactin plus (5/1000) 

 

 Empaglifluzin + meformin combination  

Brand: Synjrady 12.5/1000 & 5/1000 

Generics:  

Mellitofix met {Empa12.5/500 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  

  ٚ ٍِّٝزبص فٝ اٌّشمٝ اٌز٠ٓ ٠ؼبْٔٛ ِٓ عىش ِغ لقٛس ثبٌؾش٠بْ اٌزبعٝ ٚمؼف ػنٍخ اٌمٍت ٚ لقٛس ٚظبئف اٌى

اٌّغّٛػبد ػٍٝ الاهلاق ػِّٛب ( ٚرُ دساعخ اد٠ٚزٗ، فٝ دساعبد اسرفبع مغو اٌذَ ٚص٠بدح اٌٛصْ ) ِٓ الٜٛ ٚافنً 

 ػب١ٌّٗ ِضً 

Declare TIMI, DapaHF, CANVAS, Empareg 

- Also in CKD, but dose is adjusted if GFR < 60 (ADA 2019)  

- Weight reduction --->  ٖ١ِض 

- Blood pressure reduction ِ ْٛٔمغوٓ عىش ِغ ِّزبص فٝ اٌّشمٝ اٌز٠ٓ ٠ؼب . 

 Disadvantages : 

- Recurrent UTI (common Side effect) 

 اٌزٙبثبد ثغ١طٗ ،، ٚاٌّشمٝ ث١زؼٛدٚا ػ١ٍٙب ،، ٚعججٙب ٚعٛد عىش وز١ش فٝ اٌجٛي هجؼب ،،

---> vulvovagnitis in females 

- Risk of DKA (low)  

- Lower limb amputations (rare) 

- Dehydration. 

- EXPENSIVE ٗاٌّغّٛػٗ دٜ وٍٙب غب١ٌ.  

 

 ٠غذأٛاع اخشٜ ٌؼلاط ِشك اٌغىش غ١ش ِزٛفشٖ فٝ ِقش ِضً  يهحٕظّ :

- Amylin Mimetics ( pramlintide ) 

- Colesevelam , etc 
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Last update: AACE 2020 & ADA 2022 

 ؟ انراَٗ انُٕع يٍ انسكر يرض علاج فٗ  ذسرخذيٓا ٔازاٖ انسكر ادٔيح ذٕظف ازاٖ

اٌقّبء ٌٍغذد الاِش٠ى١ٗ اٌغّؼ١ٗ رٛف١بد ٚ٘ٝ اٌؾأْ ٘زا فٝ اٌؼب١ٌّٗ ٚالاسؽبداد اٌزٛف١بد اخش اٌٝ ٕ٘غزٕذ اؽٕب اْ اٌؾم١مٗ   

American Association of Clinical Endocrinology (AACE 2020) 

 ٌٍغىش الاِش٠ى١ٗ اٌغّؼ١ٗ  رٛف١بد  ٚ 

( American Diabetes Association (ADA 2022    

 ... اٌغىش فٝ updates اخش ٚدٖ

 اخش روش ِٓ لاثذ ٚوبْ اٌمذ٠ُ اٌٍّف فٝ ADA 2020 ٚثشٚرٛوٛي ADA  2017 ثشٚرٛوٛي ؽشػ عجك لذ : يهحٕظّ

 .. ػب١ٌّٗ دساعبد لاؽذس هجمب ٌلافنً اٌزؼذ٠ً دائُ اٌؼٍُ لأْ رؼذ٠ً

 عهٗ ٔانًعرًذ ذُظيًيا ٔالاكثر الأل انثرٔذٕكٕل A1C value ْٕ  AACE 2020  

AACE 2020 protocol 

 ٖاي ل١ّخ ػٍٝ ث١زٛلف الأغ١ٌٛٓ اخز١بس ٚوّبْ الاد٠ٚٗ ػذد اخز١بس اْ فىشرٗ ٚد A1C  ِٓ الاٚي ،،  

 ٍٝاي ٠ىْٛ اْ ػ Metformin ٛ٘ ٚعٛد ػذَ ثؾشه ثٗ ٔجذأ اٌزٜ اٌذٚاء contraindications ِٗلاعزخذا .  

 ٓاي رمًٍ ثبد٠ٚٗ ٌجذأا اٌّّىٓ ِٓ أٔٗ ٘ٛ اندذيذ ٌٚى CV risk ًاي لج metformin  

  ⬇⬇⬇ ٌذ٠ٗ الارٝ اٌغىش ِش٠ل وبْ إرا

- Established ASCVD like IHD, previous MI, heart failure, previous Stroke or TIA  

- High ASCVD risk   

- CKD  

 ِٓ ٓالاد٠ٚٗ ثٙزٖ رجذأ أْ اٌّّى ⬇⬇⬇ 

SGLT2i or GLP1 agonists 

  عبثمب اٌّزوٛسٖ اٌخطٛسح ػٛاًِ ِٓ أوضش أٚ ػبًِ ٌٚذ٠ٗ اٌزبٔٝ إٌٛع ِٓ اٌغىش ثّشك ؽذ٠ضب ِؾخـ ِش٠ل فٝ 

 أٜ ٠ٛعذ ٚلا ؽذ٠ضب ِؾخـ اٌزبٔٝ إٌٛع ِٓ اٌغىش ِش٠ل وبْ ٌٛ اِب co-morbidities ِٓ ٌٍٝعبثمب روش٘ب عجك ا  

   الاٚي ِٓ A1C اي ل١ّخ ػٍٝ ٕ٘ؼزّذ

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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If A1C is < 7.5 

 Step 1 :  

 Life style (diet control خذااا ْااااااااااو ) 

 Begin with Monotherapy (Metformin is the best first line medication)  

 ِٓٚ ٓاي غ١ش اٌزب١ٌٗ الأٛاع ثأؽذ اٌجذأ اٌّّى metformin ًِض ⬇⬇⬇ 

 SGLT4i (excellent) 

 GLP1 agonist (excellent but has S.E)  

 DPP4i (good)  

 SU & Glinides ( cautious in obese patients & risk of hypoglycemia) 

 TZD ( CI in IHD & HF, better to avoid in obese persons & post-menopausal women) 

  

 ّ1ْااايح  يهحٕظ :  

 ⬇⬇⬇ ًٌ اٌؾشفٟ إٌـ ػٓ ثؼ١ذا 

                      AACE protocol Algorithm 

 الاد٠ٚٗ ِٛمٛع ساعغ)  ١ٌٗ إٌّبعت اٌذٚاء ثزفقً ٚوأٔه ، وبًِ ثؾىً اٌّش٠ل بٌخؽ ٠ٕبعت ثّب اٌذٚاء اخز١بس ٠غت

 ُِٙ)   الاد٠ٚٗ ؽشاء ػٍٝ اٌّش٠ل ٚلذسح ف١ٗ اٌجذء لجً ٌٍذٚاء اٌّبد٠ٗ اٌزىٍفٗ الاػزجبس فٝ الأخز ٠ٚشاػٝ(  رفبف١ٍٙب ثىً

  ( عذااااا

 ّ٢ ْااايح يهحٕظ  : 

  اي ؽبٌخ فٝ أٚ اٌّش٠ل ظشٚفٌ اوزش ِٕبعت لأٗ اخش ٔٛع ثأٜ ثذأد ٌٛ 

Contra-indications to metformin 

 ٌٍزبسعذ ٌٍٛفٛي ثغبػز١ٓ اٌغذاء ثؼذ ٚفبهش اٌفطبس لجً فبئُ ٠ِٛٝ ل١بط)  اٌج١ذ فٝ اٌغىش ل١بعبد ٚرزبثغ عشػٗ ثألً ٘زجذأ

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

control at home  

  اي ٘ٛ روشٔب وّب ٚاٌجذ٠ً ،،  رٛف١شٖ فؼت أٚ ا٢ْ ؽزٝ practice اي فٝ ِزٛفش غ١ش اٌغٙبص ٌلاعف هجؼب

 Self-monitoring of blood glucose at home SMBG  
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 ّ3 ْااايح يهحٕظ : 

 فٝ اٌغىش رؾ١ًٍ ؼخِزبث ػٍٝ ثٕبءا اؽزبعٕب ارا ثبٌزذس٠ؼ ٚٔضٚد عشػٗ ثبلً ٕ٘جذأ ......METFORMIN.... ثذأٔب ٌٛ 

 ()اخز١بسٜ اعجٛػ١ٓ اٌٝ اعجٛع ٌّذح عذ٠ذٖ عشػٗ وً ِغ ٠ِٛٝ ثؾىً ثغبػز١ٓ اٌغذاء )اٌقب٠ُ( ٚثؼذ اٌفطبس لجً اٌج١ذ

  131 - 81 ث١ٓ ِبزبسعذ اٌقب٠ُ اٌ ٠ىْٛ ثؾ١ش

 ،،  181 -151 ِٓ الً ثغبػز١ٓ اٌغذاء ثؼذ ٍٟٚاٌ

 ػٍٝ ٚٔىًّ ،، ا١ٌَٛ فٝ ١ِزفٛس١ِٓ عُ 2 القٝ ؽذ اٌٝ ثبٌزذس٠ظ ٚاٌغشػٗ اٌزشو١ض ثٕضٚد الاسلبَ ٘زٖ اٌٝ ٔقً ٌُ ٚارا 

  ،، A1C اي ٔم١ظ ٚثؼذ٠ٓ ؽٙٛس 3 ٌّذح اٌّزفٛس١ِٓ

  ،،،  hypoglycemia ث١ؾقٍٗ ٌٛ 5 ِٓ ألً اٚ 6.5 ِٓ الً ثزبػٕب ٚاٌزبسعذ

  2  سلُ ٌٍخطٖٛ ثٕٕزمً ٚفٍٕبػ ِب ٌٚٛ اٌشلُ ٔفظ ػٍٝ ٌلاعزّشاس ؽٙٛس 3 وً ِزبثؼٗ ِغ ػ١ٍٗ ثٕىًّ ٌٍزبسعذ ٚفٍٕب ٌٛ

 Step 2 :  

 Add another agent to the Monotherapy in step 1 (DUAL THERAPY) 

 ػٍٝ ث١زٛلف الامبفٝ إٌٛع اخز١بس هجؼب  ⬇⬇⬇ 

o  ٚعٛد another comorbidity . 

o  ْاٌجذا٠ٗ ِٓ اٌّش٠ل ٚص. 

o  ثزؼًّ اٌٍٝ الاد٠ٚٗ ػٓ الاِىبْ لذس الاثزؼبد hypoglycemia ،، ٌٍٝثزؼًّ ٚا weight gain   

 (الاد٠ٚٗ ِٛمٛع  فٝ روش٘ب اٌغبثك الاِٛس وً روش رُ)

o  اٌّبد٠ٗ اٌّش٠ل ٚاِىب١ٔبد اٌذٚاء رىٍفخ اخ١شا  

 GOLDEN RULE: ⬇⬇⬇  

 روش٘ب اٌغبثك parameters ًٌ هجمب(  إٌٛاؽٝ وً ِٓ رٕبعجٗ)  ِمبعٗ ػٍٝ اد٠ٚٗ ٌٍّش٠ل ٕ٘فقً

 ٕٝالارٝ ِٓ ٚاؽذ ٕ٘خزبس ٠ؼ ⬇⬇⬇  

 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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 ٚثٕفظ ،،( 1) خطٖٛ فٝ ػ١ٍٙب لٌٕٛب اٌٍٝ اٌطش٠مخ ثٕفظ اٌغىش رؾ١ًٍ ؽغت ثبٌزذس٠ظ ٚٔضٚد عشػٗ ثبلً ٕ٘جذأ 

  A1C ٔؼًّ ؽٙٛس 3 ٚثؼذ ،،ٌزبسعذ ا

 (3)  سلُ ٌٍخطٖٛ ٕٔزمً ،، ٚفٍٕبػ ِب ،، ثشمٗ ٚٔزبثغ اٌؼلاط ٔفظ ػٍٝ ٕ٘ىًّ(   ،، 6.5 <-- 5) ٚفٍٕب ٌٛ

 Step 3 :                

 Add a third agent to the above combination (Triple Therapy) 

 ٚهجمب 2 خطٖٛ فٝ ٠نبف ٌُ عذ٠ذ ربٌذ ٚاؽذ ثٕن١ف ًٌ parameters ٗٚاؽذ ٚثشمٗ ،، ا٠نب اٌغبثم ِٓ 

 ،، ؽٙٛس 3 ثؼذ ٚاٌزشاوّٝ هشٚاٌفب اٌقب٠ُ اٌغىش رؾ١ًٍ ٚٔزبثغ ،، combinations اٚ روش٘ب اٌغبثك اٌّغّٛػبد

  ( 4) سلُ ٌٍخطٖٛ ثٕٕزمً ٌٍزبسعذ اٌٛفٛي ػذَ ؽبٌخ فٝ  اِب ،، الاد٠ٚٗ ٔفظ ػٍٝ ثٕىًّ ٌٍزبسعذ اٌٛفٛي ؽبٌخ ٚفٝ

 Step 4 : 

 Add or intensify insulin 

 Add one of  basal insulin⬇⬇⬇   

 Insulin glargine (Lantus) 

 Toujeo  

 Insulin Degludec (Tresiba )  

              To  

Metformin ± other oral agents 

 اي اٌٝ اٌمبػذٜ الأغ١ٌٛٓ امبفخ oral agent's ٝاٌخطٛاد فٝ لجً ِٓ اٌمبػذح الأٔغ١ٌٛٓ اعزخذاَ ػذَ ؽبٌخ ف 

  اٌغبثمٗ

 ِب بدٖوبٌؼ الاد٠ٚٗ ػٍٝ ثٕىًّ ٌٍزبسعذ ٚفٍٕب ٌٛ ،، ؽٙٛس 3 ٚثؼذ اٌغبثمٗ اٌطش٠مٗ ثٕفظ ٚٔزبثؼخ اٌغىش ٚٔم١ظ 

  (5) سلُ ٌٍخطٖٛ ٕٕ٘زمً ٌٍزبسعذ ٚفٍٕبػ

Or  

 Add pre-mixed regimen to Metformin ± other oral agents  

 glinides اي ٚ SU رٌه ِٓ ٠ٚغزضٕٝ

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 "  2 سلُ خطٖٛ  وبٔذ ٚدٜ

 ة اثذأ combination ٍٝاي ٠ىْٛ اْ ػ Metformin اٌزؾب١ًٌ ؽغت اٌغشػٗ ص٠بدح رذسط ِغ ُِٕٙ ٚاؽذ . 

  ،، عجك وّب ثٕىًّ ٚثؼذ٠ٓ

 اي ٌٛ ؽٙٛس 3 ِشٚس ٚثؼذ A1C اي ٚوّبْ اٌزبسعذ ٚفٍؼ ِب FBG & PPBG ٠بخذ ٌٍزبسعذ ٚفٍٛػ ِب ⬇⬇  

 Triple therapy  

 عبثمب روش وّب اٌخطٛاد ثم١خ ٚٔىًّ

 

    If A1C > 9 

 In newly diagnosed patient with T2DM  

 اي ؽغت ١٘خزٍف اٌؼلاط Symptoms 

 If Asymptomatic: consider dual or triple therapy {optional)  

 If symptomatic: Insulin     ±   other agents 

  ة اٌجذأ الافنً

Basal insulin + oral agents 

If not controlled 

 Pre-mixed regimen ± oral agents 

  الاهلاق ػٍٝ ٚالافنً

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  

 if A1C < 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:  

 اي ٚرم١ظ fasting blood glucose ًعذٚي فٝ ٠ٚزغغً ٠َٛ و  

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  

 ٌٛ ا٠بَ 3 ٚثؼذ اٌفطبس لجً ٠َٛ وً ٠ٚم١ظ إٌَٛ لجً ٚؽذاد 11 ثغشػخ لأزٛط، ١٘جذأ 1.1 ػٍٝ ؽغجٕب  

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

 

add 1 unit 

 ٝ11 ثذي 11 ٘زجمٝ اٌغشػٗ ٠جم 

add 10% of TDD 

10% of 10 = 1 unit 

 ٝ11 ثذي 11 ٘زجمٝ اٌغشػٗ ٠جم 

add 20% of TDD 

20 % of 10 = 2 unit 

 ٝ11 ثذي 12 ٘زجمٝ اٌغشػٗ ٠جم 

 اٌشلُ ل١ّخ ؽغت اٌطش٠مٗ ثٕفظ ٚٔضٚد وبَ م١بعبداٌ ِزٛعو ٔؾٛف ا٠بَ 3 ٚوً ١ِٛ٠ب اٌزؾ١ًٍ ١٘غزّش ٚهجؼب  

  ٌٍزبسعذ ٔٛفً ِب ٌؾذ

 Target fasting BG < 110 provided that there is no hypoglycemia  

 Target A1C < 7 every 3 months  

 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%  

 If FBG < 40 reduce TDD by 20 - 40% 



DR. HOSAM MOKHTAR                                                              DIABETES MELLITUS 2022 … SIMPLE AND UPDATED 
 

 If A1C > 8 : 

 calculate the total dose 0.2 - 0.3 unit /kg  

  اي ٚهجؼب

Insulin titration & glycemic control 

 اٌغبثمٗ اٌزبسعذ ٚثٕفظ عجك وّب

B) To Intensify Insulin  

 Add PRANDIAL CONTROL 

 ثبٌٛعجبد اٌّشرجو اٌغىش ِغزٜٛ مجو

 Initially you can add GLP1 agonist to basal insulin 

Example: 

 GLP1 RA + basal insulin in one pen  

- Xultophy = insulin degludec + Liraglutide  

- SOLIQUA 100/33  = insulin degludec +lixsenatide 

 

 

 

 Or Add SGLT2i or DPP4i to basal insulin  
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 فٙٛ سعّٝ ثؾىً intensive insulin therapy اي أِب

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  

 ٓثبلامبفٗ اٌغذاء ٚعجخ ِضلا ٌٚزى ًٌ basal insulin عشػخ ثٕن١ف ٌٍزبسعذ ٚفٍٕبػ ِب ٌٚٛ اٌزؾ١ًٍ ِزبثؼخ ِغ 

 اٌٛعجبد ِغ وبًِ ثؾىً اٌغىش مجو ٌؾ١ٓ الأِش رطٍت إرا اٌزبٌزٗ صُ اٌزب١ٔٗ اٌٛعجٗ لجً وّبْ

 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" 

 اي عشػخ ؽغبة و١ف١خ 

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 

 اي ٕ٘ؾغت basal dose ٚعبثمب ؽشؽٗ عجك وّب يالا  

0.2 × 100 = 20 unit 

 ٌٍزبسعذ اٌٛفٛي ػذَ ؽبٌخ ٚفٝ ،، اٌم١بعبد ِزبثؼخ ٠زُ صُ ِجذئ١ب ٚؽذاد 5 ػٍٝ meal insulin اي عشػخ ؽغبة ٚالافنً

 اٌزبٌزٗ اٌٛعجٗ لجً ٚؽذاد 5 الاخ١شٖ اٌغشػٗ رنبف ٌٍزبسعذ ٚفٍؼ ِب ٌٚٛ ،، أخشٜ ٚعجٗ لجً أخشٜ ٚؽذاد 5 رنبف

  glycemic control اي أٚ target ًٌ ٌٍٛفٛي اٌغىش رؾ١ًٍ ِزبثؼخ ٠زُ صُ ٗوجذا٠

 

II. Basal Bolus Strategy From The Start 

 اي ِغ هٛي ػٍٝ ث١ٗ ٔجذأ ِّىٓ دٖ ٚهجؼب oral ٝػٍٝ مجطُٙ ِؼٗ ٠قؼت ثؾىً الاسلبَ ػٍٛ  ؽبٌخ ف 

  ٚالأزظبس basal plus 1& 2 اي 

 اي فٝ اٌغشػٗ ؽغبة و١ف١خ  

             Basal bolus regimen  

Step 1: calculate the TDD (0.3 - 0.5 unit/kg)  

 اٌىٍٝ ٌّشمٝ ثٕخ١ٍٙب 1.3 عشػخ اِب اٌّشمٝ ِؼظُ فٝ  ِجذئ١ٗ وغشػخ 1.5 ػٍٝ ثٕؾغت غبٌجب
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Step 2: Divide the TDD into  

50 % basal 

 +  
50 % bolus 

Step 3:  Divide the bolus dose into 3 equal doses before each meal  

 اي ٠جمٝ و١ٍٛ 61 ٚصٔٗ ِش٠ل ٌٛ : يثال

Total insulin dose/day 

اٌٝ ٕ٘مغّٙب ،، ٚؽذٖ 31 ٘زجمٝ ث١ٙب ٕ٘جذأ اٌٍٝ  

Basal --> 15 units before bed 

Ex: Lantus 15 unit before bed time 

+ 

Apidra Solostar 5 units before each meal 

 

  يهحٕظح :

  ثبٌزغبٜٚ ِمغّٗ رىْٛاٌغشػبد  

 ٔضٚد إٔب اٌّّىٓ ِٚٓ ،، اٌغىش ٌّشمٝ إٌّبعت اٌذا٠ذ ثٕظبَ الاٌزضاَ ِغ اٌٛعجبد فٝ الاوً و١ّخ رٛاصْ ثؾشه

 فٝ الاوً و١ّخ رٛاصْ ػذَ ؽبٌخ فٝ ،، رغبٜٚ ثذْٚ ِمغّٗ رىْٛ ثؾ١ش اٌٛعجبد ثم١خ ػٓ ؽ٠ٛٗ اٌغذاء عشػخ

  (ٚاٌؼؾبء ثبٌفطبس ثبٌّمبسٔٗ ذاءاٌغ فٝ ٔغج١ب وج١شٖ و١ّٗ اوً)  اٌٛعجبد

 

 اي عشػخ ٔظجو ػؾبْ اٌفطبس لجً اٌغىش ثٕؾًٍ هجؼب basal ًعشػخ ٔظجو ػؾبْ اٌغذاء لجً ٚٔؾًٍ ،، إٌَٛ لج 

 اٌؼؾبء لجً عشػخ ٔظجو ػؾبْ إٌَٛ لجً ٚٔؾًٍ اٌغذاء عشػخ ٔظجو ػؾبْ اٌؼؾبء لجً ٚٔؾًٍ اٌفطبس

 اٌٛعجٗ لجً Prandial insulin اي عشػخ ٌنجو ثغبػز١ٓ اٌٛعجٗ ثؼذ اٌغىش ٔؾًٍ أْ أ٠نب اٌّّىٓ ِٚٓ     

 (  accepted ولاّ٘ب)  

III. 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 %  

 

 



DR. HOSAM MOKHTAR                                                              DIABETES MELLITUS 2022 … SIMPLE AND UPDATED 
 

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 ± other oral agents (SU & Glinides are exceptions) 

  و١ٍٛعشاَ ٌىً ٚؽذح 1.5 ثغشػخ ثٕجذأ ،، اٌّش٠ل ٚصْ ؽغت عبػٗ 24 ِذاس ػٍٝ الأغ١ٌٛٓ و١ّخ ٔؾغت لاصَ ِجذأئ١ب 

 و١ٍٛ ٌىً ٚؽذح 1.3 ػٍٝ ثٕؾغت ،، اٌغٓ سوجب اٌّشمٝ اٚ اٌىجذ ر١ٍف ِشمٝ اٚ اٌىٍٝ ٚظبئف لقٛس ِشمٝ ٚفٝ

 ... عشاَ

 ... ٚؽذٖ 51 ٘زىْٛ عبػٗ 24 ِذاس ػٍٝ ث١ٙب ٕ٘جذأ اٌٍٝ الأغ١ٌٛٓ و١ّخ ٠جمٝ ،، وغُ 111 اٌّش٠ل ٚصْ ٌٛ ،، ِضلا 

 ،، ٚٔـ ٔـ اٚ اٌؼؾبء لجً 1/3 ٚاي اٌفطبس لجً اٌغشػٗ 2/3)  ٚاٌؼؾبء اٌفطبس لجً ا١ٌَٛ فٝ ِشر١ٓ ػٍٝ رمغُ اٌغشػٗ

(   ٌٍزغ١ًٙ 15 اٌٝ رمشة)  اٌؼؾبء لجً 15 ٚ( رمش٠جب 35)  اٌفطبس لجً ٚؽذٖ 33 ة ٔجذأ ٠بِب ٠جمٝ ،، فٛق اٌٍٝ اٌّضبي ؽغت

  اٌؼؾبء لجً ٚؽذٖ 25 ٚ اٌفطبس لجً ٚؽذٖ 25 رىْٛ ِّٚىٓ

Examples:   

 Regular insulin +NPH intermediate) ⤵⤵ 

-  Mixtard vial  غج١بٔ ٚاٌشخ١ـ اٌّغزٛسد اٌؾ١ٙش  

-  Insulinagypt 70/30 ٜاٌّقش 

-  Humulin 70/30 vial ِغزٛسد  

Or  

 Rapid acting insulin analogues + intermediate acting insulin ( protamine ) 

- Humalog mix pen ( Expensive ) 

- Novomix  pen  ( Expensive ) 

 ،،، اٌفطبس لجً عشػخ ٌنجو اٌؼؾبء لجً ٚل١بط اٌؼؾبء لجً عشػخ ٌنجو اٌفطبس لجً ل١بط ،، اٌغىش رؾب١ًٌ ٚٔزبثغ 

  ،، ؽٙٛس 3 ٚثؼذ ،،، 181- 151 ِٓ الً اٌؼؾبء لجً ٚاٌزبسعذ ،، 131 - 81 ِٓ اٌفطبس لجً اٌزبسعذ ٠ىْٛ ثؾ١ش

 ↓↓↓ ي ٔغ١ش ٚفٍٕبػ ِب ،، اٌؼلاط ٔفظ ػٍٝ ٔىًّ ٠جمٝ ،،(   (A1C < 7  ٌٍزبسعذ ٚفٍٕب ٌٛ

   Basal bolus regimen  

 

  ADA ًٌ  ثبٌٕغجٗ اٌزبسعذ اسلبَ ِٓ الً AACE ًٌ هجمب اٌزبسعذ اسلبَ : ْااايّ يهحٕظّ
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ADA 2022 PROTOCOL 

 

 ( خؽباااااع اؽذس)  اٌضبٔٝ ٚدٖ اٌجشٚرٛوٛي 

  ADA 2022 اي ثشٚرٛوٛي

 ٚا اٌّش٠ل ػٕذأٚ لأ  خطٛسٖ ػٛاًِ ٚعٛد ؽغت اٌّش٠ل ػلاط لاخز١بس ٔظبَ ؽطٛا دٖ اٌجشٚرٛوٛي فٝ ٚاٌؼٍّبء 

  صٜ ِنبػفبد

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  

 ثبٌٕغجٗ وذٖ لجً ارؾشؽذ اٌٍٝ اٌطش٠مٗ ثٕفظ ٕ٘جذأ ًٌ metformin ،، اي اٌّش٠ل ،،ٌٛ ؽٙٛس 3 ٚثؼذ A1C ،، 

  (2) سلُ ٌٍخطٖٛ ٕٕ٘زمً ،، ٚفٍؼ ِب ،، اٌؼلاط ٔفظ ػٍٝ ٕ٘ىًّ ٌٍزبسعذ ٚفً ثزبػٗ

                    :Step      2 

ػٕذٖ لاٌّش٠ ٘زؾٛف  

Indicators of high-risk or established 

 ASCVD, Chronic kidney disease {CKD} or Heart failure (HF) 

Or 

Not 

 ،، دٜ اٌؾبعبد ِٓ ؽبعٗ ػٕذٖ ٌٛ

  اي فٝ ٘زّؾٝ

Pathway 1 

 دٜ اٌؾبعبد ِٓ ؽبعٗ ِؼٕذٚػ ٌٛ

  اي فٝ ٘زّؾٝ

Pathway 2 
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Pathway 1:⤵⤵⤵ 

 The patient has indicators of high risk or established ASCVD, Chronic kidney disease 

{CKD} or Heart failure {HF}  

 ٓة الاٚي ِٓ ٔجذأ ِّى 

 SGLT2i or GLP1 agonist  

 CKD ػ١بْ فٝ افلا ث١ّزفٛس١ِٓ ٕ٘جذا ِؼ ٚهجؼب(  رؼذ٠ً اؽذس)  ا١ٌّزفٛس١ِٓ لجً

 الأل الاحرًال : 

                      =========== 

 ٌذ٠ٗ اٌّش٠ل ASCVD ،، ْٚثذ heart failure ،، ْٚاٌىٍٝ ٚظبئف فٝ لقٛس ٚثذ ... 

  ة ٔجذأ metformin ًّٚٔؼ up titration  ٝاٌٛفٛي ٌؾ١ٓ اٌغشػٗ فٝ رذس٠غ ًٌ maximum dose  

 ٌٍزبسعذ ٚفٍٕبػ ٌِٚٛب  

 Add GLP1 agonist with proven CVD benefit  

Example: ⤵⤵ 

- Victoza  

- Trulicity  

- Ozempic 

 ٚامؾٗ عبٔج١ٗ اػشاك ٌٚٗ هجؼب غبااٌٝ

Or Add SGLT2i 

Example: ⤵⤵ 
- Forxiga  

- Invokana  

- Jardiance  

- Mellitofix 

 اي ٔؾًٍ ؽٙٛس 3 ٚثؼذ ،، ؽشؽٗ عجك وّب اٌغىش رؾ١ًٍ ٚرزبثغ A1C ،، 

  ٌٛ ٔن١ف ِّىٓ ٌٍزبسعذ ٚفٍؼ ِب اٌّش٠ل 

 If the patient is on GLP1 agonist --> Add SGLT2i 

While 

 If the patient is on SGLT2i add GLP1 agonist 

 ٔن١ف ِّىٓ ٌٍزبسعذ ٚفٍؼ ِب ٌٛ ؽٙٛس 3 ٚثؼذ TZD ٌٛ ِف١ؼ contraindications  

 ٌٍزبسعذ ٚفٍٕبػ ٌٛ أخشٜ ؽٙٛس 3 ٚثؼذ  

 Add or Intensify insulin 
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 ( AACE 2020 protocolالأٚي ) اٌجشٚرٛوٛي فٝ ؽشؽٗ رُ ٚ

 انثاااااَٗ ًالالاحر 

============ 

 ٌْذ٠ٗ اٌّش٠ل ا HF  

 EF < 45 % ٚاي ،، HF ٌذ٠ٗ اٌّش٠ل ٌٛ

   ٔن١ف ٠جمٝ

SGLT2i 

  . ٌٍزبسعذ ٚفٍؼ ،،ِب A1C اي ٌٛ ؽٙٛس 3 ٚثؼذ

 Add or Intensify insulin. 

 انراند الاحرًال 

                       ==========  

 ٌٛ ػٕذٖ اٌّش٠ل CKD 

  ِؼب٘ب ً٘ ٔؾٛف

 Significant albuminuria or not 

 If CKD with albuminuria (ACR > 200) 

--- > SGLT2i to reduce CKD progression 

 اٌّضِٓ اٌىٍٜٛ اٌمقٛس رطٛس ٚلف فٝ فبػ١ٍٗ اصجذ دٖ ٚاٌذٚاء اٌغذ٠ذ ٚدٖ

  ٕ٘ن١ف ٌٍزبسعذ ٚفٍٕبػ ِب ٌغٗ ٌٛ ؽٙٛس 3 ٚثؼذ

GLP1 agonist 

  ٌٍزبسعذ ٚفٍٕبػ ِب ٌٛ أخشٜ ؽٙٛس 3 ٚثؼذ

 Add or Intensify insulin 

 If CKD without albuminuria  

If GFR < 60 

Begin either 

SGLT2i or GLP1 agonist 

  ٌٍزبسعذ ٚفٍٕبػ ِب ٌٛ ؽٙٛس 3 ٚثؼذ

 If patient is on SGLT2i --> Add GLP1 agonist 

 If the patient is on GLP1 agonists --> Add SGLT2i 

  ٌٍزبسعذ ٚفٍٕبػ ِب ٌٛ ،، أخشٜ ٙٛسؽ 3 ٚثؼذ

 Add or Intensify insulin 
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Pathway 2:⤵⤵⤵ 

 ⬇⬇⬇ ِؼٕذٚػ  اٌّش٠ل ٌٛ ِبأ

Indicators of high-risk or established 

ASCVD, Chronic kidney disease {CKD} or Heart failure (HF) 

 ٌٛ اي اٌّش٠ل A1C ٗاي ػٍٝ ارظجطؼ ِب ثزبػ Metformin   

 (Step     2 ) اٌزب١ٔٗ خً ٌٍخطٖٛ٘بٔذ

 ِّٙٗ ػٕبفش 3 ػٍٝ رؼزّذ ٚدٞ

 انعُصر الأل

========== 

 انًريط ْم obese or not ؟  

 ٌٛ اٌّش٠ل obese ،، ٚ١ٌٍّزفٛس١ِٓ ٠نبف ار١ٕٓ ِٓ ٚاؽذ اخزبس ٠جمٝ ٚصٔٗ ص٠بدح إِغ ػبٚص أب ا  

 GLP1 agonist  

             Or  

 SGLT2i  

 اي ،،ٌٛ ؽٙٛس 3 ٚثؼذ A1C الارٝ اػًّ ٠جمٝ ،، ثزبػٗ ٌٍزبسعذ ٚفٍؼ ِب  

  Add SGLT2i if the patient was on GLP1 agonist  

  Add GLP1 agonist if the patient was on SGLT2i  

 اي ،،ٌٛ ؽٙٛس 3 ٚثؼذ A1C الارٝ اػًّ ٠جمٝ ،، ثزبػٗ ٌٍزبسعذ ٚفٍؼ ِب 

 Add DPP4i if the patient was not on GLP1 agonist  

 اخز١بس ِؼب١٠ش ِشاػبح ِغ لجً ِٓ رنبف ٌُ أخشٜ أٛاع ٕ٘ن١ف ٌٍزبسعذ ٚفٍٕبػ ِب ٌٛ أخشٜ ؽٙٛس 3 ثؼذ 

 ،، اٌّش٠ل ٌظشٚف هجمب الأد٠ٚخ

 ٍٔغأ ِّىٓ ٚاخ١شا ًٌ 

Insulin therapy 

 اوزش اٌٛصْ ١٘ضٚد الأٔغ١ٌٛٓ لاْ obesity اي ػلاط ِغ

  : ْااايّ يهحٕظّ

  ،، وج١ش ؽذ إٌٝ اٌغىش مجو فٝ عذااا فؼبي دٚس ٌٙب obesity اي ػلاط

 اي ٚخقٛفب
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Bariatric surgery in T2DM with BMI ≥ 35 

انثاَٗ انعُصر  

========== 

 اٌذَ فٝ اٌغىش ِغزٜٛ أخفبك رغجت اٌزٝ الاد٠ٚٗ ػٓ اثؼذ ( (hypoglycemia الاِىبْ لذس !!  

 ْاي ػٍٝ ارظجطؼ ِب اٌّش٠ل ٌٛ وذٖ ػؾب  Metforminاسثؼخ ِٓ ٚاؽذ  فٔن١ ٕ٘خزبس  

-  DPP4i  

- GLP1agonist  

-  SGLT2i 

- TZD  

 اي ٌٛ ،، ؽٙٛس 3 ٚثؼذ A1C الارٝ  اػًّ ٠جمٝ ،، ثزبػٗ ٌٍزبسعذ ٚفٍؼ ِب 

 If the patient was on  

                            Metformin + DPP4i  

                                               Add ---> SGLT2i or TZD  

 if the patient was on  

                           Metformin + GLP1 agonist  

                                              Add ---> SGLT2i or TZD  

 If the patient was on  

                         Metformin + SGLT2i  

                                            Add GLP1 RA or DPP4i or TZD  

 If the patient was on  

                            Metformin + TZD  

                                           Add GLP1 RA or SGLT2i or DPP4i  

 :  يهحٕظّ

 اي ث١ٓ ِب اٌغّغ ِّٕٛع              

                  GLP1 RA (agonist) and DPP4i  

 

 اي ،،ٌٛ ؽٙٛس 3 ٚثؼذ A1C ثزبػٗ ٌٍزبسعذ ٚفٍؼ ِب ،، 

 فٛق ٚروشٚا وذٖ لجً ارنبفٛػ ِب اٌٍٝ ِٓ ٚاؽذ ام١ف ٠جمٝ◄

 

 اي ٌٛ ،، رب١١ٔٓ  ؽٙٛس 3 ٚثؼذ A1C فٛق اٌٍٝ وً امبفخ سغُ ،، ثزبػٗ ٌٍزبسعذ ٚفٍؼ ِب ،،  

  ار١ٕٓ ِٓ ٚاؽذ زبسٕ٘خ◄                                        

 Add SU with least hypoglycemic effect (Glimepride: Amaryl)  
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Or  

 Basal insulin with lowest hypoglycemic effect (Insulin degludec: Tresiba)  

انثانث انعُصر  

========== 

 ٌٛ رىٍفخ ٠غطٝ فؾٝ رأ١ِٓ ٕذٚػِؼ اٚ اٌشخ١قٗ الاد٠ٚٗ غ١ش ٠ؾزشٜ ٠مذسػ ِٚب ِبد٠ٗ ِؾبوً ِٓ ٠ؼبٔٝ اٌّش٠ل 

  عبثمب اٌّزوٛسٖ الاد٠ٚٗ

( Poor patients ) 

 اي ،،  ا١ٌّزفٛس١ِٓ ِٓ ؽٙٛس 3 ٚثؼذ A1C ٚاؽذ ام١ف  اخزبس ،، الارٝ اػًّ ٠جمٝ ،، ثزبػٗ ٌٍزبسعذ ٚفٍؼ ِب 

  ار١ٕٓ ِٓ

  Add SU 

Or 

  Add TZD 

  

 اي ،،ٌٛ ؽٙٛس 3 ٚثؼذ A1C الارٝ ًاػّ ٠جمٝ ،، ثزبػٗ ٌٍزبسعذ ٚفٍؼ ِب  

 if the patient was on  

                             Metformin + SU  

                                                    ▶ Add TZD  

 if the patient was on  

                             Metformin + TZD   

                                                    ▶ Add SU  

 

 اي ٌٛ ،، ؽٙٛس 3 ٚثؼذ A1C الارٝ اػًّ ٠جمٝ ،، ثزبػٗ ٌٍزبسعذ ٚفٍؼ ِب 

Add basal insulin with lowest cost 

اٌزىٍفٗ فٝ ٚاؽذ الً  

Or 

Pre-mixed regimen 

 

 

 



DR. HOSAM MOKHTAR                                                                           INSULIN THERAPY … SIMPLE AND UPDATED 
 

71 
 

 ُ٘ػلاعبد ِشك اٌغىش  الأٔغ١ٌٛٓ ٘ٛ أؽذ أ 

- It is the only treatment of Type 1 DM,  

- It is also used in type 2 DM in certain situations  

- It can also be used in LADA & MODY 

 الأٔغ١ٌٛٓ ٘ٛ

Injectable therapy used to control blood glucose 

 ً دٚي اٌؼبٌُػؾبْ وذٖ وً اٌفٛسِبد اٌّٛعٛدٖ ؽب١ٌب فٝ ِقش ٚفٝ و

Either vials or pens 

 ٕ٘بن ٔٛع ِٓ الأٔغ١ٌٛٓ ػٓ هش٠ك الاعزٕؾبق

Inhaled insulin 

 ٚدٖ ِٛعٛد ثظ فٝ اٌٛلا٠بد اٌّزؾذٖ الاِش٠ى١ٗ

ٌزغٕت اٌؾمٓ ) لاْ اٌّش٠ل ثطج١ؼزٗ ِؼ ث١ؾت اٌؾىٗ ثزبػذ  oral insulin  ٕ٘بن ِؾبٚلاد ٌزق١ٕغ اي

 الاثشٖ ( ؽزٝ ٌٛ ِؼ ِؤٌّٗ

Oral insulin is under trial until now 

************************** 
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 ايه انواع الأنسولين ؟

Duration Of Action Peak Of 

Action 

Onset 

Of 

Action 

INSULIN 

 

 

 

 

3 - 4 hours 

 

 

 

 

1- 2  hours 

 

 

 

15  

minutes 

I. Ultra Short (rapid) Acting  Insulin 

- Insulin Glulisine 100 :  

 Ex : Apidra solostar  pen  

- Insulin Lispro 100  

Ex : Humalog kwikpen  

- Insulin Aspart 100  

Ex : Novorapid flexpen 

 

6-8 hours 

  

2 - 4 hours 

 

30 

minutes 

II. Short Acting Insulin 

Ex : Actarapid   (regular) 

Ex : Humulin R ( regular)  

 

 

10 - 18 hours 

 

 

3 - 8 hours 

 

 

2 - 4 

hours 

III. Intermediate Acting Insulin 

Ex : Insulin Isophane ( NPH ) -->    

        Neutral Protamine Hagedorn 

Ex : Humulin N vial 

 

- Glargine 100: 24 hrs  

 

- Glargine 300: 36 hrs  

 

- Insulin detemir: 

around 20 hrs  

- Insulin degludec : > 24 

hours upto 40 - 42 hrs 

 

 

 

Same action 

throughout   

the day 

 

 

 

 

 

 

2 - 4 

hours 

 

 

IV. Long Acting Insulin  

- Insulin Glargine 100  

Ex : ( Lantus ) vial & pen  

- Insulin Glargine U300  

Ex : Toujeo pen 

- Insulin Detemir  

Ex :  Levimir  pen insulin  

- Insulin Degludec  

Ex :Tresiba pen 
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 :حيهحٕظ

- 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 

 ٔٛػب ِب ثبٌّمبسٔخ ةِغّٛػبد ؽذ٠ضب 

- Regular: short 

- NPH: intermediate 

- Glargine: long 

 
 ؟ Duration Of Action ال فائدة وايه Blood Glucose ال على دى الأنسولين انواع هتشتغل ازاى طب

 ثزبع ّٛمٛعصٜ ِب ػشفٕب ِٓ اٌ

Journey of glucose in the body 

 (ِشؽٍز١ٓ ث١زؼبلجٛا ػٍٝ ثؼل وً ؽ٠ٛٗ )اٌّشاؽً افطلاؽبد ٌٍزغ١ًٙ فموث١جمٝ ِٛعٛد فٝ اٌذَ فٝ  glucose إْ اي

Phase 1 

 Meal related hyperglycemia or -prandial hyperglycemia  

  ٚدٜ رّضً اسرفبع ِفبچٝ فٝ ِغزٜٛ اٌغٍٛوٛص فٝ اٌذَ ثؾىً رقبػذٞ ٌؾ١ٓ ٚفٌٛٗ سلُ ِؼ١ٓ صُ ٠زُ ٔضٌٚٗ رذس٠غ١ب

  basal blood glucose ؽزٝ ٠ؼٛد إٌٝ اي

  peak ٚدٖ ١٘شعُ ِٕؾٕٝ ؽجٗ اٌغجً ٌٚٗ لّٗ

Phase 2 

 Basal hyperglycemia (in between meals) = hepatic glucose production  

  ُٚدٖ ِغزٜٛ افمٝ صبثذ لا ٠ض٠ذ ،، ٔز١غخ أزبط و١ّخ صبثزٗ ِٓ اٌغٍٛوٛص ػٓ هش٠ك اٌىجذ ،، ٚدٜ ٘زشعُ وخو ِغزم١

 peak  بٌزبٌٝ ١ٌظ ٌٙب لّٗرمش٠جب ِٚؼ ٘زؼًّ ِٕؾٕٝ ٚث

 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 



DR. HOSAM MOKHTAR                                                                           INSULIN THERAPY … SIMPLE AND UPDATED 
 

74 
 

 Examples  

 Regular insulin 

 (Actrapid & Humulin R)  

 

 Insulin analogues  

Glulisine (Apidra) 

Lispro (humalog)  

Aspart (Novorapid)  
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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)  

 Long acting  

Glargine 100 (Lantus)  

Insulin detemir (Levimir )  

 Ultralong acting  

Insulin degludec (Tresiba ) 

Glargine 300 (Toujeo)  
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 !! طب ممكن نشوف انواع الأنسولين دى لما تشتغل هترسم منحنى وهيكون نوعه ايه

 ٕ٘لاؽع اي

Prandial (meal) insulin Glulisine, Lispro and Aspart 

 ِٛعٛدٖ peak وّبْ ٘ٝ أػٍٝ peak سعّذ ِٕؾ١ٕبد ٌٙب

 وّبْ ٕ٘لاؽع أْ

Basal insulin (Glargine & Detemir) 

 هٍؼٛا رقبػذٜ ٌّغبفٗ، فغ١شٖ عذااا

 ،، (no peak )خو ِغزم١ُ glargine صُ سعُ اي

 small  خو ِٕؾذس صُ اعزمبَ ١ٌٕضي رذس٠غ١ب إٌٝ اٌمبع detemir ٚسعُ اي

 ِٕؾٕٝ ٌٗ لّٗ ٌٚىٓ ثذسعخ ٚعو ث١ٓ اي NPH ث١ّٕب سعُ اي

Prandial insulin 

 ٚاي

Other basal long acting insulin 

 ٚدٜ فٛسح ثزٛمؼ افشاص الأغ١ٌٛٓ اٌطج١ؼٝ فٝ اٌغغُ ٚػلالزٗ ثبٌٛعجبد ( ٚسعّٗ فٝ فٛسح ِٕؾ١ٕبد
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 Meal insulin & Basal insulin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 !! ٔتانرانٗ َقذر َسرُرح انٕقد انهٗ ُْعطٗ فيّ انًريط كم َٕع يٍ الأَسٕنيٍ

 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 
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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 

 :  3يهحٕظّ

 ثّب أْ الالٜٛ ػٍٝ الاهلاق ٘ٛ اي Prandial insulin  ،، 

 فّزٛلغ أْ ٠ىْٛ الأغ١ٌٛٓ اٌّغزخذَ فٝ ؽبٌخ اٌطٛاسئ عٛاء وبْ

DKA, HHS & stress hyperglycemia 

  Prandial insulin أؽذ أٔٛاع اي

 ٚ٘ٛ ثبٌزؾذ٠ذ اي

Regular insulin (Insulin Actrapid) 

 ،،  infusion ٚهجؼب ث١ؼطٝ ػٓ هش٠ك اٌٛس٠ذ فٝ اٌؾبلاد دٜ ٚ ٠ؼطٝ ػٍٝ ِؾٍٛي ن

 ٚ٘ٛ إٌٛع اٌٛؽ١ذ اٌزٜ ٠قٍؼ لاعزخذاَ ؽبلاد اي

 Emergency and ICU 

 :  4حيهحٕظ

 جً وً اٌٛعجبد ٌنجو اٌغىش ثؾىً وبًِ ،،ٌٛؽذٖ ؽزٝ ٌٛ اعزخذَ ل Prandial insulin لا ٠ّىٓ اعزخذاَ اي

  basal blood glucose لأٗ ِؼ ١٘نجو اي 

 ٌٛؽذٖ ا٠ب وبْ ٔٛػٗ ٌنجو اٌغىش ثؾىً وبًِ basal insulin ٚػٍٝ اٌغبٔت ا٢خش : لا ٠ّىٓ اعزخذاَ اي

  meal hyperglycemiaلأٗ ِؼ ١٘غطٝ اي  

 

 غة ازاٖ ْأظف إَٕاع الأَسٕنيٍ دٖ ٔاسرخذيٓا ؟ 

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

the cases of patients with hyperglycemia in inpatient wards 

 اٌٍُٙ ثٍغذ اٌٍُٙ فبؽٙذ
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 ٠جمٝ ػؾبْ ٠ىْٛ ٔظبَ الأٔغ١ٌٛٓ وبفٝ ٌزظج١و اٌغىش لاثذ أْ ٠ؾزٜٛ ػٍٝ 

 Prandial insulin + basal insulin 

ػؾبْ وذٖ رُ دِظ اي                                                                                           

                  Prandial insulins 

+ 

NPH (basal) 

 ػؾبْ ٠ؼٍّٛا ٔٛع اعّٗ

Pre-mixed insulin  

(Split mix insulin) 

NPH 70% + 30 % regular 

 

 

Ex:  

o Insulin mixtard 30HM (100) vial 

 ؽبئغ الاعزؼّبي

 Novo Nordisc  ِغزٛسد ؽشوخ

 Humulin 70/30 vial (Lilly) 

 Insulinagypt 70/30 vial   اٌّقشٜ 
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 ٚا٠نب رُ دِظ اي  

Rapid acting insulins (insulin lispro & Aspart)  

+  

Intermediate protamine 

Ex 1: 

Novomix 30 flexpen  

Aspart 30 % + aspart protamine 70%  

 

 

 

 

Ex: 2 

Humalog mix kwikpen  

★50/50 Lispro 50 + lispro protamine 50  

★25/75 lispro 25 + lispro protamine 75 

 

 Insulin Regimens  
====================== 

A) Pre-mixed (split mix) insulin regimen  

I. Regular + NPH:  

- mixtard 30  

- Humulin 70/30 Insulinagypt 70/30  

II. 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  لجً الأوً ثخّظ دلبئك 

 if given before 3 meals = basal bolus  

 If given before 2 meals = basal plus 2  

 If given before 1 meal = basal plus 1 

 

II. 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 

 

 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 : 

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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 What about vials & pens?  

======================== 

 Insulin vials  

  ٍٝٚؽذح 111ٍٍِٝ أغ١ٌٛٓ ثغل إٌظش ػٓ ٔٛػٗ ،، ٚوً ٍٍِٝ ٠ؾزٜٛ ػٍٝ  11وً ف١بي رؾزٜٛ ػ  

So each vial = 1000 unit  

Ex: mixtard vial & Actrapid vial 

 ازاٖ انًريط يعًم

Good care for vial  

 ٗلاصَ رؼشفٗ أْ اٌف١بي دٜ ػجبسٖ ػٓ صعبعبد فغ١شٖ رؾزٜٛ ػٍٝ عبئً ٠ٚغت ؽفظٙب فٝ رلاع refrigerator   

 freezer دسعبد ٚلا ٠غت ٚمؼٙب فٝ اي 8 - 2فٝ دسعخ ؽشاسٖ رزشاٚػ ِب ث١ٓ 

  َ٠ّٚىٓ أْ رجمٝ ؽزٝ ربس٠خ اي٠غزّش ؽفع اٌف١بي فٝ اٌزلاعٗ، هٛي فزشٖ الاعزخذا  Expiration date 

  اعبث١غ ،، ٠ّٚىٓ ؽفظٙب فٝ رلاعٗ افنً أٚ ؽفظٙب فٝ غشفٗ دسعخ  4ارا رُ فزؼ اٌف١بي ،، فٙٝ فبٌؾٗ فمو ٌّذح

 ٚلا ١٘فغذ الأٔغ١ٌٛٓ 25 - 15ؽشاسرٙب رزشاٚػ ِٓ 

 ٗأٚ ِؾطٛه فٝ اٌؾّظ أٚ ؽزٝ فٝ فش٠ضس  دائّب لٛي ٌٍّش٠ل أٔٗ ِب ٠غجؼ الأٔغ١ٌٛٓ فٝ أِبوٓ دسعخ ؽشاسرٙب ػب١ٌ

 ( اٌزلاعٗ ) ٠ٛمغ فٝ اٌزلاعٗ، ١ٌٚظ اٌفش٠ضس

 ٝٙربس٠خ الأٔغ١ٌٛٓ أز ٌٛ expired  فٙٛ غ١ش فبٌؼ ٌلاعزؼّبي 

 لاصَ رأوذ ػ١ٍٗ أٔٗ فٝ ا١ٌَٛ اٌٍٝ ١٘فزؼ ف١ٗ اي vial  اعبث١غ ٠ٚغغً اٌزبس٠خ دٖ ػؾبْ ثؼذ٘ب ١٘جمٝ الأٔغ١ٌٛٓ  ٠4ؼذ

 خذاَ ٚغ١ش فؼبي ؽزٝ ٌٛ ِؾطٛه فٝ اٌزلاعٗغ١ش فبٌؼ ٌلاعز

 ٍٝٔجٗ دائّب ػٍٝ اٌّش٠ل أٔٗ لجً ِب ٠غزخذَ اٌف١بي أٔٗ ٠جـ ػ 

Changes in color or clarity رغ١ش اٌٍْٛ ٚدسعخ إٌمبء 

Clumps or solid white particles or crystals ؽج١جبد دا٠جٗ أٚ رشعجبد 

 Insulin that is clear should always be clear and never look cloudy  

 لاثذ أٔٗ ٠فنً ٔمٝ ِؼ ِؼىش

 وّبْ سنشزٌغىش ِؼ ١٘زظجو ،، ِّىٓ اٌّش٠ل ٠ٔخٍٝ ثبٌٕب اٌؾبعبد دٜ ِّٙٗ ،، لاْ الأٔغ١ٌٛٓ ٌٛ ثبظ ِؼ ثظ ا 

 هجؼب اٌف١بي لاثذ ٠ىْٛ ِؼب٘ب عشٔغخ أغ١ٌٛٓ ػؾبْ ٔغؾت ث١ٙب الأٔغ١ٌٛٓ ثى١ّٗ ِؾذدٖ ٚثؼذ٠ٓ ٔؾمٓ ث١ٙب اٌّش٠ل 
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 What about Insulin Syringes?  

 )111ٚعشٔغٗ ِذسعخ إٌٝ  41اٌغشٔغبد ٔٛػ١ٓ فٝ ِقش ) عشٔغٗ ِذسعٗ إٌٝ  -

 111ٕ٘خ١ٍٕب فٝ عشٔغٗ رذس٠ظ  -

 111ٌؾذ  11صٜ ِب أزُ ؽب٠ف١ٓ اٌزذس٠ظ ِٓ  -

 اٌخ ؽشهٗ عٛداء غبِمٗ  31&21&  11سلُ  ذ٘زلاؽظٛا ػٕ -

 اٌغّمبْؽشهبد الً فٝ دسعخ  4ث١ٓ وً سلُ ٚسلُ ٕ٘بن  -

 ٚؽذٖ 2وً ؽشهٗ ِٓ دٜ ة  -

 

 

 

 

 

 

 

 غية يارا عٍ ال pens ( ؟ ) ٍاقلاو الأَسٕني 

 ٕ٘بن ٔٛػ١ٓ ِٓ الأللاَ

1) Re-usable (cartridges are changed)  

  ٗٚدٖ اٌمٍُ ٔفغٗ ث١جمٝ عٛاٖ خشهٛؽ cartridges  ٚدٜ ٘ٝ اٌٍٝ ثزخٍـ ٌّٚب ثزخٍـ ثززغ١ش أٚ اٌّش٠ل ث١غ١ت

 غ١ش٘ب 

2) Disposable pen  

 ٝاٌمٍُ ٔفغٗ عٛاٖ و١ّٗ ِٓ الأٔغ١ٌٛٓ ٌّٚب ٠خٍـ أٚ ٠جم expired اٌّش٠ل لاصَ ٠غ١ت لٍُ عذ٠ذ 

  ٓدسعٗ 25هجؼب لاثذ ِٓ ؽفع الأللاَ ثأٔٛاػٙب فٝ اٌزلاعٗ، ِٚٓ اٌّّىٓ ؽفظٙب فٝ دسعخ ؽشاسح اٌغشفٗ ٚلا رض٠ذ ػ 

 Cartridges & pen  

EX: Novorapid (Insulin apart)  

  forms 2دٖ ف١ٗ ِٕٗ 

I. Penfill (re-usable pen) with cartridges  

II. Pre-filled pen (disposable) 

 ِٓ غ١ش خشاه١ؼ ،،ٌّب ث١خٍـ اٌّش٠ل ث١ؾزشٜ غ١شٖ لٍُ
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 : 1يهحٕظّ 

  َٕ٘بن أٛاع ِٓ الأٔغ١ٌٛٓ ،، اٌؾشوبد اٌّقٕؼٗ ػبِلاٌٙب ٔٛػ١ٓ ِٓ الأللا 

Pre-filled pen & penfill (cartridges) 

 ٙبػ غ١ش ٔٛع ٚاؽذ ِٓ الأللاَ ، ٚفٝ أٛاع ف١ٙب اللاَ ٚف١بي وّبْٚفٝ أٛاع ِف١

  : ٢يهحٕظّ 

 ًٌ ٗثبٌٕغج meal Insulins ٚأ rapid acting وّبْ اي ٚ basal insulins  ،، 

 ثزؾطٍٗ ِمطغ صبثذ خبؿ ثّٕزغبد اٌؾشوٗ  pre-filled pen لاؽظٕب أْ وً اٌؾشوبد اٌّقٕؼٗ ٌلأٔٛاع دٜ ٌّب رؼًّ

 ؽشوبد ػب١ٌّٗ اعبع١ٗ فٝ ِغبي رق١ٕغ الأٔغ١ٌٛٓ  3ٕذٔب ٠ؼٕٝ ِضلا ػ 

 NOVO NORDISK ؽشوخ 

- Rapid acting insulin Aspart --> NOVORAPID flexpen  

- Basal insulin  

Degludec --> Tresiba flextouch  

detemir --> Levemir Flexpen  

 ٚػبٍِٗ ؽذ٠ضب

1. Degludec + aspart --> Ryzodeg flextouch  

 NOVO  وؾئ ١ِّض ٌؾشوخ prefilled pen فٝ وً اللاَ اي flex ٘زلاؽع اٌّمطغ

 LILLY ؽشوخ 

2. Meal insulin (rapid acting) 

       Lispro --> Humalog kwikpen  

3. Pre-mixed (NPL + lispro )   

          Humalog mix kwikpen   

 ؾشوخفٝ وً اللاَ اٌ kwik  ٘زلاؽع اٌّمطغ

 SANOFI شوخؽ  

 Insulin glulisine --> Apidra solostar  

 Basal  

★ Glargine 100 U --> Lantus solostar  

★ Glargine 300 U --> toujeo solostar  

 pre- filled pen  وأعُ ًٌ solostar ٘زلاؽع ِمطغ

  ٌّٝاٌّلاؽظبد دٜ ِّٙٗ عذااا ٌزغ١ًٙ ؽفع الاد٠ٚٗ اٌٍٝ ِٛعٛدٖ فٝ اٌغٛق اٌّقشٜ ٚاٌؼب ،، 

  غبٌجب ٌٛ أذ ِؼ ٚاخذ ثبٌه ِٓ اٌؾبعبد دٜ ٘زقطذَ وز١ش ثبٌق١ذٌٝ اٌٍٝ ١٘خٍٝ اٌّش٠ل ٠شعؼٍه ٠غأٌه أذ

 ػب٠ض اٜ ٔٛع ِٓ الأللاَ ؟! ٚوّبْ ٌٛ وبرت اعُ اٌمٍُ غٍو ١٘شعغ اٌّش٠ل ١ٌه ربٔٝ
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 ازاٖ ذخهٗ انًريط يعًم good care  نقهى الأَسٕنيٍ ؟ 

 دسعٗ ،، إرا اسرفؼذ دسعخ اٌؾشاسٖ ػٓ اٌشلُ دٖ ١٘أصش ػٍٝ  25اٌغشفٗ ٚلا رزؼذٜ  لاثذ أْ ٠زُ ؽفظٗ فٝ دسعخ ؽشاسح

 رشو١ض الأٔغ١ٌٛٓ فٝ اٌمٍُ 

 ٜلٍُ الأٔغ١ٌٛٓ ٌلاعزخذاَ اٌؾخقٝ فمو ِّٕٚٛع اعزخذاِٗ لأٜ ؽخـ آخش غ١ش اٌّش٠ل ٌّٕغ ٔمً اٌؼذٜٚ ص 

HBV & HIV  

 ِّٕٛع عؾت الأٔغ١ٌٛٓ ثبٌغشٔغٗ ِٓ اي pen cartridge ،،  لأٔٙب عزؤدٜ إٌٝ خطأ وج١ش فٝ اٌغشػٗ لأٔٙب ١ٌغذ

  (ِقّّٗ ٌغؾت الأٔغ١ٌٛٓ ِٕٙب ِضً اٌف١بي ) خٍٝ ثبٌه فٝ ِشمٝ ث١ؼٍّٛا وذٖ

 لا ٠ٕجغٝ ٌٍّش٠ل أْ ٠زشن اي pen  ِفزٛؽٗ ِٚزقٍٗ ثبٌمٍُ لإِىب١ٔخ رغشة اٌٙٛاء داخً الأٔغ١ٌٛٓ ،ِّب ٠ؤدٜ خطأ

 اٌغشػخ ٚرٍٛس الأٔغ١ٌٛٓ 

 ٠ؾزٜٛ ػٍٝاٜ لٍُ أغ١ٌٛ ٓ NPH ٚأ pre-mixed mixtures ٓلاثذ أْ ٠ىْٛ ٌْٛ الأٔغ١ٌٛ ، milky or cloudy 

 ػب٠ّٗ عٛاٖ  clumpsثؼذ اٌخٍو ،، ِٚب ٠ٕفؼؼ ٠ىْٛ ف١ٗ 

 

 ؟ تالاَسٕنيٍ انًريط حقٍ يرى كيف 

 Technique of insulin injection is the same in Syringes or pens  

 Once the patient adjust the proper required dose , either by syringe or pen  

 ٠مذس ٠ؾمٓ الأٔغ١ٌٛٓ ثٕفظ اٌطش٠مٗ فٝ اٌؾبٌز١ٓ

 Sites of insulin injections  

=====================  

Abdomen, Arms and Thighs 

اٌجطٓ ٘ٛ أوضش ٚافنً الاِبوٓ اِزقبفب ٌلأٔغ١ٌٛٓ ، اٌّفشٚك 

ٓ ِشٖ ٌٍزب١ٔٗ ِغ عؼً إٌق١ت الأوجش اٌّش٠ل ٠ٕٛع اِبوٓ اٌؾمٓ ِ

 اٌجطٓ ٚرغ١١ش الاِبوٓ ٌزغٕت ؽذٚس

Insulin lipodystrophy 

Particularly hypertrophy 

ٚاٌٍٝ ٌٛ ؽقٍذ ٘زؤصش ػٍٝ دسعبد اِزقبؿ الأٔغ١ٌٛٓ أٚ رغّؼٗ 

رؾذ اٌغٍذ ٚػذَ اِزقبفٗ فٝ ٔفظ اٌٛلذ ٚرشاوّٗ فٝ رغّؼبد 

 فٝغجت رزغشة رذس٠غ١ب إٌٝ اٌذَ ِّب لذ ٠ز

Unexplained bouts of hypoglycemia 

 ِغ اسرفبػبد فٝ اٌغىش فٝ أٚلبد أخشٜ
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 ؟ ازاٖ انًريط تيحقٍ الأَسٕنيٍ

 ث١ّغه fold اي ِٓ skin  ًثزبع عٍذ اٌجطٓ ِضلا ٠ٚذخً إثشح الأٔغ١ٌٛٓ عٛاء ثزبػخ اٌغشٔغٗ أٚ ثزبػخ اٌمٍُ ٠ؾى

الاثشٖ رؾذ اٌغٍذ ٌجنغ صٛاْ ٌؾ١ٓ أزٙبء ؽمٓ وً الأٔغ١ٌٛٓ ػّٛدٜ ١ٌٚظ ث١ًّ صُ ٠زُ ؽمٓ اٌى١ّٗ اٌّؾذدٖ ٚرجمٝ 

 ٚػذَ خشٚعٗ ِشٖ اخشٜ ثؼذ عؾت الاثشٖ 

ٚوّبْ مؼف فٝ الاِزقبؿ ،، ٚثبٌزبٌٝ  injection دخٛي إثشح ؽمٓ الأغ١ٌٛٓ ث١ًّ ث١ؤدٜ إٌٝ اٌُ ِغ اي يهحٕظّ ْااايّ :

 (ٔبخذ ثبٌٕب و٠ٛظ دٖ ث١ٕؼىظ ػٍٝ مجو ِغزٜٛ اٌغىش ثبٌشغُ ِٓ وفب٠خ اٌغشػبد )

 

 Insulin Regimens in Type 2 

======================  

 Basal insulin + oral  

1. Basal plus 1 

 (Basal + main meal rapid acting insulin)  

 

 

 

 

 

 

 

 

2. Basal plus 2 

 (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  
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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)  
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 How to initiate and titrate insulin?  

 لجً ِب ٔؾشػ اصاٜ ٔخزبس اي

Insulin regimen 

 !! ٚعشػبرٙب ٕ٘جذأ٘ب اصاٜ ٚ ٕ٘نجو اٌغىش اصاٜ

 رفزىش ِغ ثؼل اٌّفب١ُ٘ الار١ٗ

 Basal insulin: that insulin required to suppress hepatic glucose production overnight and 

between meals 

 ٍخـ أٔٛاع ايب٠٘ ٖد غذٚيٚاٌ

Basal Insulins 

 ٚوبَ ِشٖ ١٘غزخذَ وً ٔٛع ٚاِزٝ ١٘جذأ ٠ؾزغً ٌّٚذٖ اد ا٠ٗ 

ٗ١ٌٚ peak  

 ،،  ٚلا لأ

 

 

 

Action Product 
When 

To Take 
Onset Peak Duration 

Intermediate    Neutral Protamine 

Hagedorn ( NPH )    

  Humulin N  

 

BID 

 

2 - 4 

hours 

 

3 - 8 hours 

 

10 - 18 

hours 

Long Acting  

 

 Glargine ( Lantus )  

 Detemir (Levimir )  

 

usually 

at   

bed time 

 

2 - 4 

hours 

 

Glargine  

No peak 

Detemir 

 (3-9 hrs) 

 

Up to  

24 hours 

Ultra Long  Degludec (Tresiba ) Once 

daily 

2 - 4 

hours 

No peak Up to 

24 hours 
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 Bolus insulin: Prandial or mealtime insulin that required utilizing glucose after eating 

 Correction Dose: Additional insulin for pre-meal hyperglycemia 

Bolus and Correction Insulin 

 

 While pre-mixed regimens are as follow 

 NPH + regular  

           E. g.:  Mixtard 30 & Humulin 70/30  

 NPL + lispro ( Humalog mix )  

 Novomix  

 ،، BIDثزغزخذَ ِشر١ٓ لجً ٚعجخ اٌفطبس ٚاٌؼؾبء ثٕقف عبػٗ

 لاْ الأٔٛاع دٜ ِخٍٛهٗ ،،

 فٝ ؽبٌخ ػذَ مجو اٌغىش TID جِٗٚٓ اٌّّىٓ اعزخذاِٙب لجً وً ٚع

When to start insulin in type 1?  

Answer: from the start  

Which insulin regimen or protocol is convenient?  

 الاعبثٗ هجؼب

 Basal - bolus regimen with multiple daily injections (MDI) and also called intensive insulin 

therapy  

 ٖإٌّبعت ٌٍٕٛع الأٚي ِٓ اٌغىش ٚ وّبْ ٠ؾجٗ اي ٚد ٛ٘ action ثزبع اي beta cells  

 فٝ ٘زا إٌٛع failure اٌٍٝ ١٘ب ؽقٍٙب

Action Product 
When To 

Take 
Onset Peak Duration 

 

Rapid 

Glulisine (Apidra ) 

Lispro (Humalog)  

Aspart (Novorapid ) 

 

0-15 minutes  

befor meal 

 

15  

minutes 

 

1- 2  

hours 

 

 

3 - 4 hours 

Short Actarapid   (regular) 

Humulin R (regular) 

  

30 minutes 

 befor meal 

 

30 

minutes 

2 - 4 

hours 

 

6-8 hours 
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 غة يا ذرٖ ُْحسة اندرعاخ ازاٖ ؟ 

 ْاٌغشػٗ اٌّجذئ١ٗ ٘زؾغت رمش٠جب ػٓ هش٠ك اٌٛص 

0.5 Or 0.55 of body weight 

 ٚدٜ ٕ٘غ١ّٙب

Total daily dose of insulin (TDD) 

 ٚ٘ززمغُ وبلارٝ

50   ٪ = basal (often at night once) 

+ 

50 % divided into 3 doses covering each meal 

  ٌِٝشاد ػؾبْ ٔمذس ٔم١ُ وً  4اٌّفشٚك ِٕطم١ب ثؼذ ِب ٔؼطٝ اٌغشػبد ثبٌطش٠مٗ دٜ ٕ٘زبثغ ل١بعبد اٌغىش ؽٛا

 عشػٗ ػٍٝ ؽذٖ

1 basal & 3 bolus 

 ٠ٚىْٛ ػٕذ٘ب ؽبعٗ رغّٝ ثبي

 Glycemic Target 

  ٖث١خزٍف ٔٛػب لجً اٌفطبس اٌقجؼ ػٓ ثؼذ وً أوٍٗ ،، ٚٔفنً ٔضٚد عشػبد ثبٌزذس٠ظ خبفٗ ثىً عشػٗ اٌزبسعذ د

 ؽغبة اٌم١بط اٌّخقـ ٌزم١١ّٙب ٌؾذ ِب ٔٛفً ٌٍزبسعذ ثزبع وً عشػٗ

 Carbohydrates اي أٔٙب ِشرجطٗ ثى١ّخ ِؼ١ٕٗ ِٓ bolus doses دٖ عًٙ عذاا ِٓ ٔبؽ١خ اٌفُٙ ،، ٌٚىٓ ِؾىٍخ اي

اٌٍٝ اٌّش٠ل ث١بوٍٙب فٝ الاوً ،، ٚثبٌزبٌٝ اٌغشػبد اٌزغش٠ج١ٗ ٘زقجؼ غ١ش دل١مٗ ٌزغط١خ اٌىُ اٌّزغ١ش ِٓ 

 اٌىشث١٘ٛذساد اٌّشرجطٗ ثىً ٚعجٗ ،،

 ؽٍٙب اٌٛؽ١ذ ػؾبْ اٌغشػبد دٜ رنجو اٌغىش اٌّشرجو ثبي meal أٔٙب رىْٛ و١ّٗ صبثزٗ ِٓ اي Carbohydrates 

 ٗ ِؾغٛثٗ ثذلٗ ِغ رغ١ش الأوً ،، ٚدٖ ؽئ فٝ ِٕزٙٝ اٌقؼٛثخفٝ وً ٚعج

 ًٚثبٌزبٌٝ ٌٛ اٌّش٠ل ث١بو Carbohydrates  ثؾىً ِزفبٚد ٚدٖ ٘ٛ اٌٛالغ ،، لاثذ ِٓ ؽغبة عشػبد امبف١ٗ غ١ش

 اٌّٛعٛدٖ فٝ اٌٛعجٗ اٌٍٝ ١٘بوٍٙب Carbohydrates ِؾغٛثٗ ثذلٗ ؽغت و١ّخ اي  bolus اي عشػخ

 Carbohydrate Counting  ٚدٜ ِؾٙٛسٖ ة

  فٝ اٌؾم١مٗ ٠ب عّبػٗ ِٛمٛع اي 

Carbohydrates counting & correction factor & insulin to carbohydrates ratio 

 carb دٖ ِٛمٛع ِؼ عًٙ رطج١مٗ فٝ اٌٛالغ ،، لاْ ١٘زطٍت صمبفٗ ػب١ٌٗ عذااا ِٚؼشفخ ؽغبة ػذد اٌغشاِبد ِٓ اي

اٌقؾ١ؾٗ اٌٍٝ  bolus ً ؽغجٗ فٝ ػذح خطٛاد ػؾبْ ٔؾغت فٝ الاخش عشػخ اياٌّٛعٛد فٝ وً أوٍٗ ٚثؼذ٠ٓ ١٘زؼّ

 اٌّفشٚك اٌّش٠ل ٠بخذ٘ب ػؾبْ ٠ٛفً ٌٍزبسعذ اٌقؾ١ؼ ،، 
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  دٖ ِٕطم١ب ػب٠ض ِش٠ل ِذسة ػٍٝ أػٍٝ ِغزٜٛ ٚأػزمذ دٖ فؼت فٝ اٌٛالغ ٚدوزٛس اٌذا٠ذ ػب٠ض ِغٙٛد س١٘ت

 ٌزذس٠ت اٌّشمٝ ػٍٝ ِضً ٘زٖ اٌؾغبثبد ،، 

 َاٌٍٝ ثبلٌٛٗ دٖ هجمب ٌٍٕظبَ اٌؼٍّٝ اٌؾغبثٝ اٌٍٝ ِٛعٛد فٝ اي اٌىلا textbook  ٚاٌٍٝ ٘ٛ ث١زؼًّ فٝ أِش٠ىب ،،

 ٚاٌغشة ،، أب ٘بؽشؽٗ فٝ الاخش ػؾبْ إٌبط ِب رزٍخجطؼ

 ػِّٛب أب ٘بؽشػ اي

Fixed doses 

 SMBG ثزبػذ الأٔغ١ٌٛٓ ٚو١ف١خ مجطٙب هجمب ٌٕظبَ اي

Self-Monitoring Of Blood Glucose 

 ٔظبَ اي

Insulin titration depending on SMBG 

 ٚدٖ ػب٠ض ٔظبَ غزائٝ دل١ك ثى١ّبد وشث١٘ٛذساد ل١ٍٍٗ ٌٍٛفٛي ٌٍزبسعذ ،،

 ٠ؼٕٝ اٌغىش ػّشٖ ِب ١٘زظجو ٌٛ اٌّش٠ل ِؼ ِظجو اٌذا٠ذ ثزبػزٗ

 Basal bolus regimen  

1 - Calculate the total daily dose of insulin (TDD)  

50 % of body weight (0.5 × 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 × 60 = 30  

Total daily glargine = 0.5 × 30 = 15  

Total regular insulin = 30 -15 = 15 

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

R/ Lantus solo star        vial 

      15 units before bedtime ٌَٕٛلجً ا 

R/ Actrapid      vial 

     5 units before each meal ًاٌٛعجبد  لج  
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Example 2:  

 

 

 

 

 

 

 

 

 

 

 

 Initial dosesهت دٜ وبٔذ اي 

 ٚدٜ عٍٙٗ هت ٕ٘ٛفً ٌٍزبسعذ اصاٜ ٕٚ٘م١ظ اِزٝ ؟

 The patient should check glucose readings at least 3 times / day  

- Goal fasting = 90 - 130  

- 2 - 3 hours post- meal goal = < 170 

 If fasting blood glucose > 130 ---> increase Basal insulin by 2 - 4 units /week  

 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 

************************************* 

 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 

  يهحٕظّ :

 T2DM  فٝ basal bolus ٚا٠نب ِغ اي pre-mixed regimen ِغ اي metformin ِٓ اٌّّىٓ أْ ٠غزخذَ اي
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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  

 لجً اٌفطبس ٚلجً اٌؼؾبء

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

reflects the amount given pre-breakfast  

 ء ػؾبْ ٔم١ُ عشػخ اٌفطبس ثزبػذ إٌٙبسدٖثٕم١ظ لجً اٌفطبس ػؾبْ ٔم١ُ عشػخ لجً اٌؼؾبء ثزبػذ اِجبسػ ٚثٕم١ظ لجً اٌؼؾب

6. Monitor and log readings for 3 days  

  If pre-breakfast reading is > 130 and < 200 Increase pre-dinner dose by 2 units  

  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  

  If pre-dinner reading is > 200 increase pre-breakfast dose by 4 units 

  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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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  

  ِٓ 211هجؼب الأسلبَ لجً ٚعجخ اٌفطبس فٝ ا١ِٛ١ٌٓ وبٔٛا اوزش  

  ٚؽذاد 4ٚثبٌزبٌٝ ٕ٘ضٚد عشػخ الأٔغ١ٌٛٓ ثزبػذ اٌؼؾبء  

  ٜٚٚؽذاد  ٠4جمٝ ثشدٚ ٕ٘ضٚد عشػخ لجً اٌفطبس  211ٚالاسلبَ لجً ٚعجخ اٌؼؾبء ثشمٗ اوزش ِٓ أٚ ٠غب 

Pre -breakfast dose become 20 + 4 = 24  

Pre-dinner dose became 12 + 4 = 16 

 ثؼذ ١ِٛ٠ٓ ِٓ رغ١١ش اٌغشػبد افجؾذ اٌم١بعبد وبلارٝ

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  

 ْم ُْحراج َسٔد اندرعّ ٔلا كذِ اذظثطد ؟

Pre - breakfast readings reach to the target (90 - 130)  

 16٘زفنً ػٍٝ اخش رؼذ٠ً ػؾبْ وذٖ عشػخ لجً اٌؼؾبء ِف١ٙبػ رغ١١ش 

 أِب اي

Pre-dinner readings: 130 - 180 

 26اخش رؼذ٠ً ( ػؾبْ ٠قجؼ   24( فٛق سلُ  2ػؾبْ وذٖ ٕ٘نطش ٔضٚد عشػخ الأٔغ١ٌٛٓ لجً اٌفطبس 

 لجً اٌؼؾبء ٌم١ٕب الاسلبَ وبلارٝ 16لجً اٌفطبس ٚ  26ٝ ثؼذ ِب ٚفٍٕب ثبٌغشػٗ إٌ

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  

 وذٖ ٚفٍٕب ٌٍزبسعذ

Fasting 80 - 130 (pre-breakfast) 

 رؾ١ًٍ ِب لجً اٌفطبس ٘ٛ سلُ اٌقبئُ

Post -prandial = pre-dinner < 170 
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 Basal insulin + PO medications  

 ،،  Type 2 DM إٌظبَ دٖ لا ٠قٍؼ غ١ش -

 oral  أٛاع ِٓ اي 3ثزبػٗ ػبٌٝ ِٚب ارظجطؼ ػٍٝ ٔٛع اٚ ار١ٕٓ ٚاؽ١بٔب  A1C ٚغبٌجب ث١غزخذَ فٝ اٌّش٠ل اٌٍٝ اي -

 ػؾبْ ام١ف

Basal insulin to oral medications 

 ↓↓↓  ٘برجغ اٌخطٛاد الار١ٗ

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 

 ↓↓ ا٠بَ 3ٌّذح  fasting ٚثؼذ٠ٓ ػؾبْ رنجو اٌغشػٗ ،، لاثذ رم١ظ اٌغىش فجبؽب لجً اٌفطبس ٚرغغً اسلبَ اي

 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 

********************************************************* 

 How to calculate the dose of required insulin 

 (Rapid acting e.g Apidra, novorapid or humalog) before a meal  

 

 You should calculate the following  

1) Insulin-to- carbohydrates ratio = 500 /TDD  

 ٚاٌّؾغٛثٗ ثبٌٛصْػٍٝ عشػخ الأٔغ١ٌٛٓ الاعّب١ٌٗ فٝ ا١ٌَٛ  511رمغُ 

 ػ١بْ ايِضلا : 

Total daily dose of insulin = 50 

 ٠جمٝ

Insulin - carbohydrate ratio = 500 ÷ 50 = 10 

★ 1 unit of insulin /10 gm carb 

 

2) Correction factor = 1800/TDD  

TDD = total daily dose of insulin 

  ↓↓ ٚاٌشلُ اٌٍٝ ١٘طٍغ دٖ ١٘ؼجش ػٓ اٌم١ّٗ الار١ٗ

 اٌٍٝ أذ ل١غزٗ pre-meal blood glucose ٖ رمذس رٕضي ل١ّخ اٌشلُ دٖ ِٓوً ٚؽذح أغ١ٌٛٓ ٚاؽذ

 ِضلا : ٌٛ ِش٠ل ارؾغجٍٗ اي

TDD = 60 and his pre-meal blood glucose is 230 

So, Correction factor = 1800 ÷ 60 = 30 

 ،، ٠ؼٕٝ  31لجً اٌٛعجٗ دٜ  Blood glucose reading ِٓ الأٔغ١ٌٛٓ رمذس رٕضي اي unit ٠1جمٝ وً 

Every 1 unit can decrease 230 ---> 200 
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3) You must know carbohydrate count in the meal  

 ثذلٗ  carb ٚدٜ ػب٠ضٖ دوزٛس اٌغىش أٚ اٌذا٠ذ ثّؼٕٝ افؼ ٠ىْٛ ػبًِ ١ٌغزٗ ٌٍّش٠ل ثىً أوٍٗ ٚثزؾزٜٛ ػٍٝ وبَ عُ

 

4) Calculate the required insulin (in units ) that cover the total carb in the meals ( in grams)  

 ٚدٜ ٘زؾغجٙب ثجغبهٗ ٌٛ لغّذ

                               

                              
 

 ٌٛ اي : يثال

Total carb in grams in a meal = 100 gm 

Insulin - carb ratio = 10 

 ٠جمٝ

Required insulin = 100/10 = 10 

 ٚؽذاد أغ١ٌٛٓ ِٓ إٌٛفٛساث١ذ ِضلا 11فٝ اٌٛعجٗ دٖ ِؾزبعٗ  carb عُ 111ٖ إْ اي ٚدٖ ِؼٕب

 

5) Calculate how many Glucose mg/dl needed to decrease to reach to target BG  

 SMBGٚدٖ اعّٗ  180 ِٓ اٌشلُ اٌٍٝ ل١غزٗ لجً اٌٛعجٗ ١ٌٚىٓ ػٍٝ عج١ً اٌّضبي  121٘زطشػ سلُ اٌزبسعذ غبٌجب 

SMBG - target BG = 180 - 120 = 60 

 ٚاٌشلُ دٖ ٘زمغّٗ ػٍٝ اي

Correction factor 

 2صٜ اٌّضبي اٌٍٝ فٝ سلُ  ١ٌٚ31ىٓ هٍغ 

60 ÷ 30 = 2 

 ٚدٖ اعّٗ

      Correction dose   

  

6) Finally add calculated correction dose to required insulin in grams  

 ٠جمٝ دٖ  4اٌٍٝ فٝ سلُ 

Final correct dose 

 رجمٝ اٌغشػٗ اٌقؾ١ؾٗ إٌٙبئ١ٗ ِٓ،،  11هٍغ  required insulin ٚاي 2هٍؼذ  correction dose ٌٛ اي :يثال

 إٌٛفٛساث١ذ ِضلا اٌٍٝ ٘زنجو اٌغىش فٝ اٌٛعجٗ اٌّؾز٠ٛٗ ػٍٝ اٌؼذد اٌّؾغٛة ِٓ عشاِبد اٌىشث١٘ٛذساد

 ٚؽذٖ 12اٌغشػٗ إٌٙبئ١ٗ : 
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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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(GDM) 

 What is the definition of GDM?!   سكر انحًم 

- 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  

 اٌغىش ٚوبْ third trimester اي ثذا٠خ اٚ second trimester اي ٔٙب٠خ فٝ ث١جذأ عىش دٖ اٌؾًّ عىش اْ ِؼٕبٖ ٖٚد -

 اٌغىش ٚاِب. ١ٌٗ ػلاط ٚلاثزبخذ افلا عىش ِش٠نٗ ١ٌغذ ٘ٝ ٚ ،، ثبٌزؾذ٠ذ دٜ اٌفزشٖ لجً اٌؾبًِ اٌغذ ػٕذ و٠ٛظ

  Overt diabetes ثٕغ١ّٗ second trimester اي لجً ث١زؾخـ اٌٍٝ

 ٠زىشس ِّىٓ ثظ اٌؾًّ ثبٔزٙبء ١ٕ٘ٚٙٝ ،، ، روشٔب٘ب اٌٍٝ اٌفزشٖ فٝ ثبٌؾًّ فمو ِشرجو ِؤلذ عىش ٘ٛ اٌؾًّ عىش -

 . ثؼذوذٖ ؽًّ اٜ فٝ

 .اٌّغزمجً فٝ رؾ١ًٍ ِزبثؼخ ٘زؾزبط وذٖ ػؾبْ ،،، ٚلذ اٜ فٝ اٌزبٔٝ إٌٛع ِٓ ٌٍغىش ِؼشمٗ وّبْ دٜ ٚاٌّش٠نٗ -

 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 

↓ 

Beta cells secretion is not sufficient to overcome such insulin Resistance 

↓ 

Hyperglycemia 

↓ 

Adverse outcome on the mother and the baby 

↓ 

 

MOTHER 

- Pre-eclampsia  

- Gestational HTN  
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BABY 

- Macrosomia  

- Polyhydramnios 

- Stillbirth 

- Neonatal respiratory 

& metabolic problems  

- Neonatal cardiomyopathy

 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  

     ؟؟ انحًم سكر َشخص ازاٖ 

 ِؼٍّٝ رؾخ١قٗ فٙٛ ،، ٔٛػٗ وبْ ا٠ب اٌغىش شكِ اْ ارفمٕب هجؼب

  ،، اٌّؼٍّٝ ٌٍزؾخ١ـ اعزشار١غ١زبْ اٚ هش٠مزبْ ٕ٘بن

 ٚاؽذٖ خطٖٛ ػٓ ػجبسٖ هش٠مٗ

One step strategy 

 اعّٙب خطٛر١ٓ ِٓ ِىٛٔٗ ٚهش٠مٗ

Two step strategy 

 ٕ٘ب ٕ٘خزبس One step strategy اٌؼبٌُ فٝ رذاٚلا الاوضش 

 Oral glucose tolerance test (OGTT) should be done at 24 - 28 weeks of gestation in women 

not previously diagnosed with overt diabetes  

  ،، اٌؾًّ ِٓ 28 الاعجٛع اٌٝ 24 الاعجٛع ِٓ اثزذاءا اٌفزشٖ فٝ ٌٍؾٛاًِ ث١زؼًّ رؾ١ًٍ دٖ ◄

 . وذٖ لجً عىش ػٕذُ٘ ٠ىٛٔٛػ ِٚب

 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  

 عشاَ 55 ربخذ ٚثؼذ٠ٓ فب٠ُ رؾ١ًٍ رغؾت ، اٌقجؼ اٌّؼًّ رشٚػ ٚثؼذ٠ٓ ثب١ًٌٍ ِٓ عبػبد 8 ثزقَٛ اٌّش٠نٗ ◄

 . ِشٖ وّبْ رؾ١ًٍ ٔغؾت ،، ثشمٗ عبػز١ٓ ٚثؼذ ،، عىش رؾ١ًٍ ٔغؾت عبػٗ ٚثؼذ ،، عٍٛوٛص
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 Diagnosis of GDM is made when any of the following lab criteria are met:  

 Fasting ≥ 92 mg/dl                      ُاوزش اٚ 02 فب٠  

 1 hour ≥ 180 mg/dl       اوزش اٚ 181 ثغبػٗ: ثؼذاٌغٍٛوٛص فبهش  

 2 hours ≥ 153 mg /dl      اوزش اٚ 153 ثغبػز١ٓ اٌغٍٛوٛص ثؼذ فبهش

 . اٌؾًّ عىش ٠ؾخـ ،، دٚي ِٓ ٚاؽذ

 . لاؽمب ٕ٘ٛمؼ ِب صٜ ،، هٛي ع اٌؼلاط ٕ٘جذأ اٌزؾخ١ـ،، ثؼذ

  ة :هام ةملحوظ

 GDM اٌؾًّ ثغىش ارؾخقذ اٌٍٝ ٌٍؾبًِ ِؼ١ٕٗ رٛف١بد ػبٍِٗ اٌغىش ٌّشك الاِش٠ى١ٗ اٌغّؼ١ٗ

 ػؾبْ ،، ، ربٔٝ عىش رؾ١ًٍ ٘زؼًّ اٌّش٠نٗ ػؾش،، اٌضبٔٝ الاعجٛع اٌٝ اٌشاثغ الاعجٛع ِٓ اثزذاءا اٌفزشٖ فٝ دٖاٌٛلا ثؼذ (1

 . GDM اي ثبسلبَ ِؼ ،، روش٘ب عجك اٌٍٝ اٌؼبد٠ٗ اٌغىش ثبسلبَ ثظ اٌٛلادٖ ثؼذ ساػ اٌغىش اْ ٔزأوذ

  اٌؼّش هٛي ع١ٕٓ 3 وً اٌؼبدٜ شٌٍغى screen ٘زؼًّ ،، ٚاؽذٖ ِشٖ ٌٚٛ ؽًّ عىش عبٌٙب اٌٍٝ اٌّش٠نٗ (٢

 

 TREATMENT OF GDM:  

================= 

 NUTRITIONAL THERAPY: 

 ِؾزبعٗ اٌؾًّ عىش ِش٠نخ

30 Cal/kg/day 

 %41 رزؼذٜ لا ثؾ١ش ٚاٌغىش٠بد اٌىشث١٘ٛذساد فٝ ٕ٘مًٍ

 total caloric requirement/day اي ِٓ

 %41 ٚاٌذْ٘ٛ% ،،  21 رزؼذٜ فلا اٌجشٚر١ٕبد اِب

 : ٌٍٛعجبد ثبٌٕغجٗ

 . اٌشئ١غ١ٗ اٌٛعجبد ث١ٓ ١ِٛ٠ب snacks ِٓ 2 - 4 فغ١شٖ ٚعجبد ِغ ا١ٌَٛ فٝ سئ١غ١ٗ ٚعجبد 3 ثزٕبٚي ٠ٕقؼ 
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 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 

 ٚاٌز١ٌٛذ إٌغبء لاِشاك الاِش٠ى١ٗ اٌى١ٍٗ ِغ ٚثبٌزؼبْٚ ، ADA ٌٍغىش الاِش٠ى١ٗ اٌغّؼ١ٗ ٌزٛف١بد هجمب 

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 
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  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  

================== 

 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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 If 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 ٍٝثبٌه خ   

- Metformin (with uptitration of the dose) 

If not tolerable     

- Glyburide ( Glibenclamide ) --> Daonil  

Targets:  

-  Fasting < 95 mg/dl 

- 1 hour post prandial < 140 mg/dl 

-  2 hours post prandial < 120 mg/dl 

 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. 


