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Diabetes Medications
This clinical sub-pathway is part of the system level 
Diabetes pathway and it focuses on diabetes medication, 
not including insulin. This pathway provides information 
about the frequently used medication of patients 
with diabetes.
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Background

This pathway is intended to provide answers to selected frequently asked questions for PHC physicians on diabetes 
medication and does not replace other Saudi prescribing guidelines or the Wasfaty application. See also 
Medication Summary.

Drugs that can be prescribed by PHC or by Wasfaty application:
 z Metformin tablets 500mg and XR tablets 750mg
 z Sulphonylureas e.g. glibenclamide tablets 5mg, gliclazide MR tablets 30mg and 60mg, glimepiride tablets 2mg
 z Glitazones e.g. pioglitazone tablets 15mg and 30mg
 z DPP 4 inhibitors e.g. sitagliptin tablets 100mg, linagliptin tablets 5mg
 z SGLT2 inhibitors e.g. empagliflozin tablets 1mg and 2.5mg
 z Meglitinides e.g. repaglinide tablets 0.5mg, 1.0mg and 2.0mg

Drugs that require hospital prescription:
 z Glucagon-like peptide-1 receptor (GLP-1) agonists e.g. liraglutide multidose syringe pen

Diabetes Medications

https://pp.wasfaty.sa/
https://pp.wasfaty.sa/
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Metformin
Mechanism of Action:


 z Decreases hepatic glucose production
 z Decreases intestinal absorption of glucose
 z Improves insulin sensitivity (increases peripheral glucose uptake and utilization)


Indications:
 z First line treatment for type 2 diabetes
 z Can be used to treat pre-diabetes (off-label use), particularly for those with BMI ≥35 kg/m2, age <60 years, and 


women with prior gestational diabetes mellitus, in whom lifestyle interventions fail to improve glycemic indices


Contraindications:
 z Hepatic impairment
 z Renal impairment
 z Alcoholism
 z Heart failure
 z Stress related states e.g. fever, trauma, infection and surgery


Dosing:
1. Immediate release: Oral


 z Initial: 500 mg once or twice daily or 850 mg once daily
 z Dosage adjustments: The dose should be increased gradually to minimize GI adverse effects. Titration strategies 


vary widely, but usually done in 500 mg or 850 mg increments every 7 days (range: 5 days to 1 month)
 z Usual maintenance dosage: 1 g twice daily or 850 mg twice daily 
 z Maximum: 2.55 g/day


2. Extended release: Oral
 z Initial: 500 mg to 1 g once daily
 z Dosage adjustments: The dose should be increased gradually to minimize GI adverse effects. Titration strategies 


vary widely, but usually done in 500 mg increments every 7 days (range: 7 days to 6 weeks)
 z Maximum: 2 g/day. If glycemic control is not achieved at maximum dose given once daily, may divide maximum 


dose and administer twice daily


Bigunides


Medication Summary


Medication Summary
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Bigunides


3. Dose adjustment in renal impairment:
 z eGFR ≥60 mL/minute/1.73 m2: No dosage adjustment necessary. Monitor renal function at least annually
 z eGFR >45 to <60 mL/minute/1.73 m2: No dosage adjustment necessary; a maximum dose of 1.5 g/day in  


2 divided doses. Increase monitoring of renal function (e.g. every 6 months)
 z eGFR 30 to 45 mL/minute/1.73 m2:


 { Initiation of therapy:


Generally, not recommended, however, initial therapy with 500 mg once daily with the evening meal titrated 
to 500 mg twice daily, if tolerated, with close monitoring of kidney function has been recommended by 
some experts


 { Continuation of existing therapy:


May continue at a reduced dose up to a maximum of 500 mg twice daily with close monitoring of 
kidney function


 z eGFR <30 mL/minute/1.73 m2: Use is contraindicated


ICD Recommendations for Metformin Dosing Using Estimated Glomerular Filtration Rate (eGFR)


eGFR Dose Action and Monitoring
≤60 Up to 2000mg /day eGFR annually
59-45 Up to 1500 mg /day eGFR every 6 months, more often if concern over declining eGFR, 


elderly patients, etc.
44-30 Consider reducing 


dose by 50%
Don’t start metformin; asses benefit and risk of continuing metformin; more 
frequent eGFR quarterly


<30 N.A. Metformin contraindicated


Adverse Effects and Precautions:
 z The most common side effect is gastrointestinal upset:


 { Diarrhea, flatulence, abdominal pain nausea and vomiting


 z Other side effects:
 { Metallic taste
 { Vitamin B12 deficiency with prolonged use. If there are clinical indicators, e.g. anemia, rising mean corpuscular 
volume (MCV), or peripheral neuropathy, check vitamin B12 levels)


 { Lactic acidosis (rare - 01/30,000 exclusive in renal and hepatic failure)
 { Suspend prior to tests requiring intravenous iodine - containing contrast and elective surgery. Restart 48 hours 
after procedure providing renal function returned to base line


Medication Summary
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Glucagon Like Peptide -1 (GLP-1) Receptor Agonists


Short acting GLP-1Receptor Agonist
 z Exenatide twice daily
 z Lixisenatide


Long acting GLP-1Receptor Agonist
 z Liraglutide
 z Exenatide once weekly
 z Dulaglutide
 z Semaglutide


Mechanism of Action:
 z Enhances glucose-dependent insulin secretion and glucagon suppression
 z Regulation of postprandial glucagon
 z Slow gastric emptying
 z Induce satiety and reduce food intake


Indications:
 z In combination with metformin (and/or another oral agent) for patients who fail initial therapy with one or two oral 


agents and in whom weight loss or avoidance of hypoglycemia is a primary consideration, and/or when cost or 
injection therapy are not major barriers


 z Preferred in patients with existing ASCVD as the GLP-1 receptor agonists proved to be effective in reducing 
cardiovascular disease (CVD). In particular liraglutide, semaglutide, and dulaglutide


Adverse Effects:
 z Transient nausea (up to 40% of patients) vomiting (~10%) and diarrhea (~10%)
 z Injection site reaction
 z Low risk of hypoglycemia unless used in combination with SU or insulin
 z Modest weight lost >85% of patients


Medication Summary
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Glucagon Like Peptide -1 (GLP-1) Receptor Agonists


Precautions and Contraindications:
 z Glucagon-like peptide 1 (GLP-1) receptor agonists should not be used in patients with:


 { A history of pancreatitis as it is associated with increased risk of pancreatitis, and patients taking GLP-1 receptor 
agonists should be advised to seek immediate medical care if they experience unexplained persistent severe 
abdominal pain


 { Type 1 diabetes
 { Pregnancy (category C)
 { Exenatide should not be used in patients with creatinine clearance <30mL/min
 { Lixisenatide should not be used in patients with estimated glomerular filtration rate (eGFR) <30mL/min/1.7m2


 { Liraglutide and dulaglutide should be used with caution in patient with renal impairment
 { Exenatide and Lixisenatide should not be used in patients with severe gastrointestinal disease e.g. gastroparesis
 { FDA Black box: Liraglutide, Exenatide (once weekly), Dulaglutide and Semaglutide should not be used in patients 
with personal or family history of medullary thyroid cancer or multiple endocrine neoplasia 2A or 2B due to the 
risk of thyroid C cell tumors in rodents (however, human relevance not determined until now)


Exenatide
Its half-life is 2.4 hours, and its glucose lowering effect is about 6 hours. It is injected 60 minutes before breakfast and 
before dinner. Patients with type 2 DM should be prescribed the 5 mcg pen for the first month and, if tolerated, the 
dose can then be increased to 10 mcg twice a day. Not recommended in patients with GFR less than 30 mL/min.
Cause weight loss of 3-6 pounds. Exenatide LAR is a once weekly preparation.


Liraglutide
Has a prolonged half-life and duration of action. The half-life is approximately 12 hours (injected once a day). The 
dosing is initiated at 0.6 mg daily, increased after 1 week to 1.2 mg daily. Some patients may benefit from increasing 
the dose to 1.8 mg. The HbA1c decline was in the range of 0.6% to 1.5%. Sustained weight loss of 1-6 pounds.
Liraglutide at a dose of 3 mg daily has been approved for weight loss.


Dulaglutide
The half-life is about 5 days. The usual dose is 0.75 mg weekly SC. The maximum dose is 1.5 mg weekly. Lowers 
HbA1c by about 0.7% to 1.6%. Weight loss ranged from 2 pounds to 7 pounds. The most frequent adverse reactions of 
the GLP1 receptor agonists are nausea, vomiting, and diarrhea. The reactions are more frequent at the higher doses.


GLP-1 Receptors Agonists Advantage and Disadvantages


Potential advantages Potential disadvantages
Good BG lowering efficacy GI side effects
Modest weight loss (5-8%) Injectable
Low risk of hypoglycemia Pancreatitis?
Modest improvement in Bp, lipids Thyroid cell tumor?
Works well in combination therapy, BID, daily and weekly 
formulation


Highest cost


CV protection with liraglutide and dulaglutide


Medication Summary
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Sodium-glucose co-transporter 2 (SGLT2) inhibitors


Canagliflozin, Dapagliflozin, Empagliflozin


Mechanism of Action:
 z The sodium-glucose co-transporter 2 (SGLT2) is expressed in the proximal tubule and mediates reabsorption 


of approximately 90% of the filtered glucose load. SGLT2 inhibitors promote the renal excretion of glucose and 
thereby modestly lower elevated blood glucose levels in patients with type 2 diabetes. They do not usually cause 
hypoglycemia in the absence of therapies that cause hypoglycemia. SGLT2 inhibitors decrease blood pressure 
and weight.


Indications:
 z In patients with overt atherosclerotic cardiovascular disease (CVD) not reaching glycemic goals with metformin and 


lifestyle modifications
 z In patients with heart failure not reaching glycemic goals with metformin and lifestyle modifications
 z In patients with urine albumin-to-creatinine ratio >300 mg/g and estimated glomerular filtration rate [eGFR]  


<90 mL/min/1.73 m2


 z As a third-line agent in patients with inadequate glycemic control on two oral agents (e.g. metformin and 
sulfonylurea) if for some reason combination metformin and insulin is not a therapeutic option


 z As a third-line agent in patients not adequately controlled on metformin and insulin therapy, in whom glucagon-like 
peptide-1 (GLP-1) receptor agonists are contraindicated and increasing insulin dosing would lead to weight gain


 z As a second agent in patients with inadequate control on metformin who are unwilling or unable to consider injection 
therapy and in whom weight gain and risk of hypoglycemia are a significant issue


Pretreatment Evaluation:
 z Prior to starting an SGLT2 inhibitors assess:


 { Renal function (serum creatinine with eGFR)
 { Liver function (before the use of canagliflozin or dapagliflozin)
 { Dehydration and hypotension should be corrected prior to initiating an SGLT2 inhibitor
 { Patients at risk for falls and fracture may benefit from assessment of bone density
 { To reduce the of risk of hypoglycemia in patients using insulin or insulin secretagogues (sulfonylureas, glinides),  
we should reduce the dose of these drugs (insulin, insulin secretagogues) when we initiate SGLT2 inhibitors


SGLT2 Inhibitors Dosing and Dose Adjustment


Drug Dose eGFR cutoff Comment
Canagliflozin (Invocana) 100/300mg /day >45; use 100 mg


If eGFR 45-60


Black box warning for amputation


Dapagliflozin (Farxiga) 5/10 mg /day >60 Avoid if history of bladder cancer
Empagliflozin (Jardiance) 10/25 mg/day >45 Increased risk of volume depletion in patients 


aged 75 years and older


Medication Summary
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Sodium-glucose co-transporter 2 (SGLT2) inhibitors


Adverse Effects:
 z Genitourinary infections
 z Hypotension due to osmatic diuresis and intravascular volume contraction
 z Acute kidney injury
 z Bone fracture
 z DKA
 z Increase risk of amputation


Contraindications and Precautions:
 z Patients who have:


 { Type 1 diabetes
 { Type 2 diabetes and estimated glomerular filtration rate (eGFR) <45 mL/min/1.73 m2 (dapagliflozin, empagliflozin), 
or <30 mL/min/1.73 m2 (canagliflozin)


 { Prior diabetic ketoacidosis
 { Frequent bacterial urinary tract infections or genitourinary yeast infections
 { Low bone mineral density and high risk for fracture and falls
 { Foot ulceration (e.g. neuropathy, foot deformity, vascular disease, and/or history of previous foot ulceration)
 { Factors predisposing to DKA (e.g. ketosis-prone type 2 diabetes, pancreatic insufficiency, drug or alcohol 
addiction)


 { Since the SGLT2 inhibitors can cause a mild degree of dehydration, they should be used with caution in 
conjunction with other medications that predispose to acute renal injury (nonsteroidal anti-inflammatory drugs 
[NSAIDs], angiotensin-converting enzyme [ACE] inhibitors/angiotensin II receptor blockers [ARBs], diuretics) and 
comorbidities that might predispose to acute renal injury (hypovolemia, heart failure, liver injury)


 { Should be discontinued before any scheduled surgery to avoid potential risk for DKA


Canagliflozin
Canagliflozin reduces HbA1, by 0.6-1% when used alone or in combination with other oral agents or insulin. Can 
results in modest weight loss of 2-5 kg. Consider dose to be taken orally before the first meal of the day, 100 mg daily 
but up to 300 mg daily can be used in patients with normal kidney function.


Dapagliflozin
Dapagliflozin reduces HbA1c levels by 0.5-0.8% when used alone or in combination with other oral agents or insulin. 
Can result in modest weight loss of about 2-4 kg. Consider 10 mg daily but 5 mg daily is the recommended initial dose 
in patients with hepatic failure. Can be taken any time of day with or without food. It is not recommended for use in 
patients with active bladder cancer.


Empagliflozin
Empagliflozin reduces HbA1c by 0.5-0.7% when used alone or in combination with other oral agents or insulin. Can 
result in modest weight loss of about 2-3 kg. Consider dosage of 10 mg daily, but a higher dose of 25 mg daily can be 
used, empagliflozin is taken orally once daily in the morning with or without food.


Medication Summary
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Sodium-glucose co-transporter 2 (SGLT2) inhibitors


Advantage and Disadvantages of SGLT2 Inhibitors


Potential Advantages Potential Disadvantages
Good BG lowering efficacy Genitourinary infection
No GI side effects Dehydration, hypotension
Modest weight loss Limited use with low GFR (<45ml/min)
Low risk of hypoglycemia Small increase in LDL
Lowers BP (~4mmHg systolic) Increase risk of amputation (FDA Black box) and fracture 


with canagliflozin
Lower mortality with empagliflozin, fewer CV events with 
empagliflozin and canagliflozin


DKA risk (in all agents, Rare in T2DM)


Slow progression of kidney disease Risk of Fournier's gangrene
High cost


Medication Summary
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Dipeptidyl peptidase 4 (DPP-4) inhibitors


Sitagliptin, Saxagliptin, Linagliptin, Alogliptin and Vildagliptin
DPP-4 Inhibitors reduce HbA1c by 0.5 to 0.8%. No major side effects, including lack of hypoglycemia and weight 
neutrality. Approved for use as monotherapy and in combination with other drugs except for GLP-1 agonists.


Mechanism of Action:
 z Inhibits the activity dipeptidyl peptidase 4 (DPP-4) enzyme responsible for the breakdown of the naturally occurring 


incretins, GLP-1 and glucose dependent insulinotropic peptide (GIP), resulting in prolonged active incretin levels. 
Incretin hormones increase insulin synthesis and release from pancreatic beta cells and decreasing glucagon 
secretion which results in decreased hepatic glucose production


Indications:
 z Patients who are intolerant of or have contraindications to metformin
 z Patients who are inadequately controlled on metformin, a thiazolidinedione, or a sulfonylurea


Sitagliptin
Sitagliptin improves HbA1c from 0.5% to 1.4%. The usual dose: 100 mg once daily with reduction to 50 mg for 
moderate to severe renal insufficiency (glomerular filtration rate [GFR] 30 to <45 mL/min/1.73 m2) and 25 mg for 
severe renal insufficiency (<30 mL/min/1.73 m2).


Does not cause nausea or vomiting. It also does not result in weight loss.


The Main Adverse Reaction:
 z Predisposition to nasopharyngitis or upper respiratory tract infection
 z A small increase in neutrophil count


Saxagliptin
Saxagliptin lowers the HbA1c by about 0.7-0.9%. The dose is 2.5 mg or 5 mg orally once a day. The 2.5 mg dose 
recommended for patients with moderate to severe chronic kidney disease (glomerular filtration rate [GFR] ≤45 mL/ 
min/1.73 m2) and for patients taking strong cytochrome P450 3A4/5 inhibitors e.g ketoconazole. The medication does 
not cause weight gain or loss.


The Main Adverse Reactions are:
 z Upper respiratory tract infection, nasopharyngitis, headache, and urinary tract infection
 z Hypersensitivity reactions
 z Saxagliptin may increase the risk of heart failure


Linagliptin
Linagliptin lowers HbA1C, by about 0.4-0.6% when added to metformin, sulfonylurea, or pioglitazone. The dose is 
5 mg orally daily, and, since it is primarily excreted unmetabolized via the bile, no dose adjustment is needed in 
patients with renal failure. The adverse reactions include nasopharyngitis and hypersensitivity reactions (urticaria, 
angioedema, localized skin exfoliation, bronchial hyperreactivity). In one study, there were eight cases of pancreatitis 
in 4687 patients exposed to drug (4311 patient years) with 0 cases in 1183 patients receiving placebo 
(433 patient years).


Medication Summary
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Vildagliptin
Vildagliptin lowers HbA1c by about 0.5-1% when added to the therapeutic regimen of patients with type 2 diabetes. 
The dose is 50 mg once or twice daily. Adverse reactions include upper respiratory tract infections, nasopharyngitis, 
dizziness, and headache. Rare cases of hepatic dysfunction, including hepatitis, have been reported. Liver function 
testing is recommended quarterly during the first year of use and periodically thereafter.


Alogliptin
Alogliptin lowers HbA1c by about 0.5-0.6%. The usual dose is 25 mg orally daily. The 12.5-mg dose is used in 
patients with calculated creatinine clearance of 30 to 60 mLs/min; and 6.25 mg for clearance less than 30 mL/min. 
Pancreatitis occurred with alogliptin (0.2%). There have been reports of hypersensitivity reactions. Cases of hepatic 
failure have been reported but it is unclear if alogliptin was the cause. Should be discontinued in liver failure. Slightly 
increased rate of heart failure.


Advantage and Disadvantages of DPP-4 Inhibitors


Potential Advantages Potential Disadvantages
Well tolerated Modest efficacy (all have similar efficacy)
Weight neutral Joint pain (rare)
Low risk of hypoglycemia Pancreatitis (rare)
Can be used with renal impairment, no dose adjustment 
required for linagliptin


High cost


CV safe Potential risk in heart failure with saxagliptin
Works well in combination therapy


Dipeptidyl peptidase 4 (DPP-4) inhibitors


Medication Summary
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Sulfonylureas


Glipizide, Gliclazide, Glimipride and Glibenclamide


Mechanism of Action:
 z Sulfonylureas stimulate insulin secretion by binding to the sulfonylurea receptor on the adenosine triphosphate 


(ATP)-sensitive potassium channel (K-ATP channel) of the pancreatic beta cells, leading to inhibition of the channels 
with subsequent alteration of the resting potential of the cell, calcium influx, and stimulation of insulin secretion


 z Sulfonylureas may also have extra-pancreatic effects, one of which is to increase tissue sensitivity to insulin, but the 
clinical importance of these effects is minimal


Indications:
 z Sulfonylureas can be used as initial therapy in the following settings:


 { Contraindications or intolerance to metformin, in patients without established cardiovascular disease (CVD), 
particularly if cost is a concern


 { Severe hyperglycemia (fasting plasma glucose >250 mg/dL [13.9 mmol/L], random glucose consistently >300 mg/ 
dL [16.7 mmol/L], glycated hemoglobin [A1C] >9.5 percent [80.3 mmol/mol]) for patients who are injection-averse 
or cannot afford the expensive injectable agents, but without ketonuria or unintentional weight loss


 z Sulfonylureas can also be used in combination with other oral hypoglycemic drugs in patients who fail initial therapy 
with lifestyle intervention and metformin. Sulfonylureas generally are not used in combination with insulin


 z Maturity onset diabetes of the young (MODY)


Dosing of Sulfonylureas


Drug
Duration of 
biological 
effect(hours)


Usual daily dose 
(mg) Dosing per day


Glipizide 14 to 16 2.5 to 10 Once or divided
Glipizide XL 24 5 to 10 up to 20 mg Once
Gliclazide 10 to 24 40 to 32 Once daily for doses >160 mg (doses of 160 and above 


should be taken in divided doses, morning and evening)
Gliclazide MR <24 30 to 120 Once
Glyubride 
(Glibenclamide)


20 to 24 2.5 to 10 Once or divided


Glimipride 24 2 to 8 mg 8 mg once daily or 4 mg twice daily


Precautions and Contraindications:
 z Kidney diseases
 z Liver diseases
 z Pregnancy
 z Idiosyncratic reactions (rare)


Medication Summary
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Sulfonylureas


Adverse Effects:
 z Hypoglycemia:


 { Less common with shorter acting (Gliclazide, Glipizide) than longer acting (glibenclamide). Patients should be 
cautioned about hypoglycemia in the following situations:


 � After exercise or a missed meal
 � Too high medication dose
 � With longer action (Glibenclamide) or extended release formulation
 � Impaired renal or cardiac function or gastrointestinal disease
 � In undernourished patient or have alcohol intoxication
 � With concurrent therapy with salicylates, sulfonamides, gemifibrozil and warfarin
 � In elderly patients


 z Weight gain:
 { Weight gain can be mitigated with diabetes education and lifestyle interventions (e.g. exercise, diet)


 z Other:
 { Infrequent side effects that can occur with all sulfonylureas include:


 � Nausea
 � Skin reactions (including pruritus, erythema, rash, urticaria, photosensitivity)
 � Abnormal liver function tests


Choice of Sulfonylurea:
 z When a decision has been made to treat with a sulfonylurea, a shorter-duration sulfonylurea or one with relatively 


lower risk for hypoglycemia, such as glipizide, gliclazide or glimepiride are preferred
 z For patients with non-dialysis chronic kidney disease, glipizide or glimepiride are preferred formulations since 


glipizide is short acting and both are metabolized by the liver and primarily excreted in the urine as inactive 
metabolites


 z For patients with established CVD, GLP-1 receptor agonist or SGLT2 inhibitor are preferred but if these agents are 
unavailable or not tolerated, and a sulfonylurea is required for additional glucose-lowering, glimepiride is preferred


Advantages and Disadvantages of Sulfonylureas


Potential Advantages Potential Disadvantages
Good efficacy and reasonable durability Risk of hypoglycemia
No GI side effects Modest weight gain
Long history of use May not be as effective in later stage of diabetes progression
Glipizide and Glimepride can be used with 
renal impairment
CV safe
Low cost


Medication Summary
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Meglitinides (Glinides):


Repaglinide
Repaglinide is a somewhat stronger secretagogue than nateglinide. Similar to the sulfonylureas in glucose lowering 
power. Average HbA1c improvement of 1 to 1.5%. Can be used in combination with metformin. Hypoglycemia is the 
main side effect. Causes weight gain. Metabolism is by cytochrome P450 3A4 isoenzyme. Useful in patients with 
kidney impairment or in the elderly.


Nateglinide
Metabolized in the liver. Plasma half-life of about 1.5 hours. Causes a brief rapid pulse of insulin the recommended 
starting and maintenance dose is 120 mg three times a day before meals. Use 60 mg in patients who have mild 
elevations in HbA1c. The main side effects are hypoglycemia and weight gain.


Mechanism of Action:
 z Meglitinides are structurally different than sulfonylureas and exert their effects via different pancreatic beta cell 


receptors, but they act similarly by regulating adenosine triphosphate (ATP)-sensitive potassium channels (K-ATP 
channels) in pancreatic beta cells, thereby increasing insulin secretion. Meglitinides have a rapid onset and short 
duration of action. They are administered with meals to reduce postprandial hyperglycemia


Choice and indications of Meglitinides:
 z Meglitinides are pharmacologically distinct from sulfonylureas and may be used in patients who have an allergy to 


sulfonylurea medications
 z Repaglinide is preferred (because of slightly superior glycemic efficacy), as initial monotherapy for patients who are 


intolerant of or have contraindications to metformin or sulfonylureas
 z Repaglinide is particularly useful in patients with chronic kidney disease
 z As add-on therapy for patients who do not reach glycemic goals with metformin, particularly if there are 


contraindications to sulfonylureas or patient preference limits the use of insulin or another agent
 z For patients who have highly variable diet or substantial postprandial hyperglycemia with large meals, but do not 


need additional medication the rest of the time, repaglinide may be taken at those meals only


Precautions:
 z Chronic liver and sever renal disease with Nateglinide
 z Concomitant use of clopidogrel or gemifibrozil with repaglinide
 z Pregnancy category C


Adverse Effects:
 z Hypoglycemia: Less risk than sulfonylurea
 z Weight gain: Similar risk as sulfonylurea


Meglitinides Advantages and Disadvantages


Potential Advantages Potential Disadvantages
Rapid action High cost
Short duration of action Multiple dosing schedules
Taken from 0 to 15 minutes before meals Lack long term outcomes data
Favorable side effect profile


Medication Summary
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Thiazolidinediones (TZDs)


Pioglitazone and Rosiglitazone (not available in KSA)
Mechanism of Action:


 z The thiazolidinediones increase insulin sensitivity by acting on adipose tissue and muscle to increase glucose 
utilization. To a lesser degree, they decrease glucose production by the liver


Indications:
 z In patients who have contraindications to other oral agents (e.g. metformin, sulfonylureas), who decline injectable 


therapies (e.g. insulin, GLP-1 Agonists), and in whom medications like dipeptidyl peptidase 4 (DPP-4) inhibitors or 
sodium-glucose co-transporter 2 (SGLT2) inhibitors cannot be afforded or are found to be less effective


 z Pioglitazone is more often prescribed as second-line or, more commonly as third-line therapy, when other oral 
agents in combination are not resulting in adequate glycemic control, especially when cost is a major concern


 z Pioglitazone may also play a role in high risk for hypoglycemia, severe insulin resistance, coexisting nonalcoholic 
steatohepatitis (NASH), or potentially, recent stroke


Contraindications:
 z Heart failure or any evidence of fluid overload (FDA black box - risk of heart failure)
 z History of fracture or at high risk for fracture (e.g. postmenopausal women with low bone mass)
 z Active liver disease (liver transaminases >2.5 times above the upper reference limit)
 z Active or history of bladder cancer
 z Type 1 diabetes
 z Pregnancy


Dosing and Monitoring:
 z Pioglitazone usually initiated at a dose of 15 mg daily, the daily dose can be increased in increments of 15 mg to the 


maximum dose of 45 mg daily
 z Liver function tests should be measured prior to initiating pioglitazone or rosiglitazone and periodically thereafter


Adverse Effects:
 z Weight gain
 z Edema
 z Anemia
 z Bone fracture


Advantages and Disadvantages of Pioglitazone


Potential Advantages Potential Disadvantages
No GI side effects Weight gain and fluid retention
Good efficacy and potent insulin sensitizer Concern of history of CHF or macular edema
Low risk of hypoglycemia Long term use associated with bone fracture
Can be used with renal impairment Bladder cancer
CV safe, potential benefit


Medication Summary
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Alpha-Glucosidase Inhibitors


Acrbose, Miglitol and Voglibose
Mechanism of Action:


 z Competitive inhibitor of pancreatic α-amylase and intestinal brush border α-glucosidases, resulting in delayed 
hydrolysis of ingested complex carbohydrates and disaccharides and absorption of glucose; dose-dependent 
reduction in postprandial serum glucose and glucose peaks; inhibits the metabolism of sucrose to glucose and 
fructose


Precautions and Contraindications:
 z Kidney disease: serum creatinine >180 umol/L
 z Sever Liver disease
 z Inflammatory bowel disease
 z Pregnancy; category B


Dosing:
 z Acarbose is available as 50 and 100 mg tablets, we begin with 50 mg three times daily may increase dose up to 


300 mg daily
 z Miglitol is initiated at 25 mg three times a day, increased to 50 mg three times a day. Maximum daily dose 100 mg 


three timed daily


Adverse Effects:
 z Flatulence, abdominal pain and diarrhea are dose related and resolve if the dose is decreased


Efficacy of Oral Diabetic Therapies


Class A1C Primary Impact
Metformin 1-2% Fasting BG
Sulfonylurea 1- 1.5% Post meal and fasting BG
Glinides 1 - 1.5% Post meal BG
SGLT2 Inhibitors 1 - 1.5% Fasting and post meal BG
DPP4 Inhibitors 0.5 - 1 % Post meal BG
Thiazolidinediones 1 - 1.5% Fasting BG


Acknowledgments
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Medications

Metformin:
 z Indications:

 { Firstline treatment for type 2 diabetes
 { Can be used to treat prediabetes

 z Dose and side effects:
 { Gastrointestinal (GI) intolerance is common. To reduce 
this, consider:

 { In renal impairment:
 { Vitamin B12 deficiency:

Sulfonylureas (SU):
 z Indications:

 { Previously second line treatment of type 2 diabetes (after 
metformin). Recommended for use when other medications 
are not available, not tolerated, or if cost is a concern

 { Gliclazide and glimipride are short-acting sulfonylureas and 
are preferred over glibenclamide

 { Glibenclamide has a more potent and prolonged action. It is 
associated with hypoglycaemia, especially in older adults

Below is a list of the most frequently prescribed medication for patients with type 2 diabetes:

 z Dose and side effects:
 { Risk of hypoglycaemia – provide information about the prevention and treatment of hypoglycaemia
 { Associated with weight gain, typically 2 to 3 kilograms
 { Start with a small dose and increase weekly or fortnightly

Glucagon-like peptide-1 receptor (GLP-1) agonists:
E.g. Liraglutide, semiglutide, exenatide, and dulaglutide

 z Indications:
 { Consider in all patients with IHD, PVD, or cerebrovascular disease irrespective of HBA1c as shown to reduce 
cardiovascular disease progression. Refer all patients to a consultant diabetes clinic as not on Essential Drug List 
for PHC

 { Often used in combination with oral agents, especially metformin

 z Side effects:
 { Does not cause hypoglycaemia if used without a sulphonylurea or insulin
 { Induces weight loss, usually around 3 kg
 { GI symptoms (e.g. nausea, vomiting, diarrhoea and abdominal discomfort)
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Glitazones:
E.g. pioglitazone

 z Indications:
 { Recommended for use when cost is a major issue or when there is a compelling need to minimize 
hypoglycaemia

 { Can be used in patients with renal impairment
 { Severe insulin resistance or fatty lever disease

 z Dose and side effects:
 { Dose 15 to 30mg once daily
 { Use has been limited due to adverse effects:
 { Glucose-lowering effect may take up to 6 weeks.  
Make any dose adjustment after this time period

 { Induces weight gain

Dipeptidyl peptidase-4 (DPP-4) inhibitors:
E.g. sitagliptin tablets 100mg, linagliptin tablets 5mg

 z Indications:
 { Second-line treatment of type 2 diabetes in patients who do not have cardiovascular disease, renal disease, or 
heart failure

 z Side effects and precautions:
 { Well tolerated but risk of pancreatitis and contraindicated if history of pancreatitis

Diabetes Medications
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Sodium-glucose co-transporter 2 (SGLT2) inhibitors:
E.g. Empagliflozin

 z Indications:
 { Consider in all patients with heart failure or chronic renal disease. Refer to diabetes clinic or hospital if the drug is 
not available on Wasfaty or PHC Essential Drug List

 { Can be used as monotherapy if metformin not tolerated
 { Can be added to metformin, sulfonylurea, or insulin

 z Side effects and cautions:
 { Increased rate of genital and urinary tract infections, particularly in women
 { Will not cause hypoglycaemia if used alone or with metformin
 { Can induce weight loss
 { Increased risk of hypoglycaemia if combined with sulfonylurea or insulin
 { Ketoacidosis can occur with minimally elevated glucose readings in patients with severe insulin deficiency.  
Stop when patients have severe intercurrent illness or dehydration

 { Caution when used in combination with diuretics and/or angiotensinconverting enzyme (ACE) inhibitors and 
angiotensin receptor blockers due to increased risk of orthostatic hypotension and acute kidney injury

 z Dose:
 { If eGFR on routine testing is less than 60, seek endocrinology, nephrology, or pharmacology advice. Stop drug if 
less than 45 until advice is received

Meglitinides:
E.g. Repaglinide

 z Dose and side effects:
 { Can cause hypoglycaemia
 { Associated with weight gain

Diabetes Medications
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For health professionals
 z Ministry of Health - MOH Formulary
 z This page is consistent with ADA Position Statement on local expert recommendation:  

https://care.diabetesjournals.org/content/43/Supplement_1/S98.figures-only and may not be consistent with KSA 
guidelines

 z Wasfaty Link for available medications
 z BPACNZ:

 { Prescribing Glucose-lowering Medicines
 { Vildagliptin: A New Treatment for Type 2 Diabetes

 z Diabetologia – Clinical Guidelines
 z Research Review – Type 2 Diabetes and the Management of Hyperglycaemia

For patients
 z Ministry of Heath documents on:

 { Diabetes
 { Type 1 Diabetes
 { Type 2 Diabetes
 { Type 2 Diabetes Medication

Diabetes Medications

https://apps.apple.com/sa/app/moh-formulary/id1518541093?l=ar
https://care.diabetesjournals.org/content/43/Supplement_1/S98.figures-only
https://pp.wasfaty.sa/
https://bpac.org.nz/2019/hba1c.aspx#3
https://bpac.org.nz/2018/vildagliptin.aspx#1
https://diabetologia-journal.org/clinical-guidelines/
https://www.researchreview.co.nz/getmedia/3d93f1b2-30f8-419d-b51e-c141be0b28f0/Educational-Series-Type-2-diabetes-agents-for-hyperglycaemia-management.pdf.aspx?ext=.pdf



 


 


Diabetes 
Definition of Glucose: 
Glucose is one of the simplest forms of sugar, and it serves as an energy source for the body's 
cells. 
 
Definition of Insulin: 
Insulin is a hormone that is secreted by the beta cells of the pancreas, and it helps unlock the 
body's cells, so that sugar can enter the cell and be used for energy. 
 
Definition of Diabetes: 
Diabetes is a chronic disease that occurs either when the pancreas does not produce enough 
insulin or when the body cannot effectively use the insulin it produces, which may cause blood 
sugar levels to rise or drop beyond the normal range. 
 
Prediabetes: 
Prediabetes is a health condition where blood sugar levels are higher than normal, but still not 
high enough to be diagnosed as type 2 diabetes. Early detection and treatment of prediabetes 
can help restore blood sugar levels back to normal, and prevent type 2 diabetes. 
 
Types of Diabetes: 


• Type 1 Diabetes   
Type 1 diabetes is a chronic condition that causes the insulin producing beta cells in the 
pancreas to be destroyed, preventing the body from being able to produce enough insulin. For 
this reason, type 1 diabetes patients will be dependent on external sources of insulin 
throughout their lifetime. 


• Type 2 Diabetes: 
Type 2 diabetes is a chronic condition where the body either resists the effects of insulin or 
doesn't produce enough insulin to maintain normal blood sugar levels. 


• Gestational Diabetes: 
Gestational diabetes is any change in blood sugar levels that is diagnosed for the first time 
during pregnancy, regardless if the condition continues after childbirth or not. 


• Other Types of Diabetes: 
Some people develop rare types of diabetes due to several factors. These include different 
types of monogenic diabetes, cystic fibrosis-related diabetes, and diabetes caused by certain 
medications (such as: cortisone compounds and certain AIDS medications). Diabetes can also be 
caused by certain rare syndromes (such as: Down syndrome, Klinefelter syndrome, and Turner 
syndrome) 
 
Identifying which type of diabetes a patient has helps in determining the best possible treatment 
option. However, it has become more difficult to determine which type of diabetes some patients 


have developed, especially since the way types of diabetes used to be classified in the past 







 


 


(where type 1 diabetes was said to only affect children and type 2 diabetes only affected adults) 
is not considered very accurate nowadays.   


 
Diabetes Diagnosis: 


• Random blood sugar test: 
A random blood sugar test checks your blood sugar at a random time of the day. A level of 200 


mg/dl or higher is a sign that you have diabetes. 
 


• Laboratory tests: 
There are multiple laboratory tests that are used to diagnose diabetes at hospitals. These tests are 


often repeated the following day to confirm the diagnosis. Some of these tests are: 
• Fasting blood sugar test: 


A blood sample will be taken after 8 hours of fasting, often in the morning before eating 
breakfast. 


 
• Glucose tolerance test: 


For this test, blood sugar levels are tested before drinking a certain sugary liquid, and then 2 
hours after drinking it. 


 
• Glycated hemoglobin (A1C) test:  


This blood test, which doesn't require fasting, indicates your average blood sugar level for the 
past two to three months. It is used to diagnose new cases or to monitor chronic cases of 
diabetes. 


 


Blood sugar levels: 
 Normal blood 


sugar levels 
Prediabetes blood 


sugar levels: 
Diabetes blood 


sugar levels: 


Fasting blood sugar test Less than 100 
mg/dL 100-125 mg/dL Less than 125 


mg/dL 
Two-hour postprandial 


blood sugar test 
Less than 140 


mg/dL 140-199 mg/dL 200 mg/dL or 
higher 


HbA1c test (average blood 
sugar level) Less than 5.7  5.7 – 6.4  6.5 or higher 


 


 
 
 
 
 
 
 







 


 


  Hyperglycemia (High Blood Sugar) Hypoglycemia (Low Blood Sugar) 


Causes 


Blood sugar levels rise in the body 
when the pancreas is unable to 
produce enough insulin or because 
the body is resistant to the effects of 
insulin. 
This happens due to the following 
reasons: 


• Skipping or not taking 
medication or insulin dosages on 
time. 


• Consuming too much 
carbohydrates. 


• Psychological stress and anxiety 
(such as preoperative anxiety). 


• Infections. 


Hypoglycemia occurs when blood sugar levels fall 
too low. There are several reasons why this may 
happen, the most common reason is due to certain 
drugs that are known to lower blood sugar levels. 
Some of the factors that may also cause 
hypoglycemic episodes include: 


• Taking too much insulin or diabetes 
medication. 


• Postponing or skipping meals. 
• Increasing exercise or physical activity. 
• Alcohol consumption.  


Symptoms 


The three most common symptoms 
are:  


• Frequent urination. 
• Increased thirst. 
• Extreme hunger. 


High blood sugar may result in other 
symptoms, such as: 


• Fatigue and exhaustion. 
• Weight loss. 
• Blurred vision.   


The three most common symptoms are:  
• Sweating. 
• Fatigue. 
• Dizziness. 


Low blood sugar may result in other symptoms, 
such as: 


• Pale skin. 
• Weakness  
• Hunger 
• Rapid heartbeat. 
• Blurred vision. 
• Anxiety. 


Groups most 
at-risk of 


developing 
this condition 


 
 


 


Anyone can suffer from low blood sugar; however, 
sever cases of low blood sugar often affect those 
who take the following medications: 


• Insulin. 
• Drugs that stimulate insulin secretion (such 


as: Sulfonylurea and others). 


Complications 


If blood sugar level rises high enough 
or for a prolonged period of time, it 
can lead to serious complications, 
such as: 


• Diabetic ketoacidosis. 
• Hyperosmolar hyperglycemic 


state. 


Seizure, loss of consciousness, and, in extreme 
cases, a diabetic coma. 







 


 


Emergency 
treatment 


• Ensure that the patient drinks 
plenty of fluids. 


• The patient must lie down and 
get enough rest 


• If the patient usually takes 
insulin, then the correct dose 
must be taken. 


• Immediate medical attention 
is required if there are ketones 
in the urine. 


• If high blood sugar is caused 
by an inflammation, then the 
patient may need an antibiotic.  


If the patient is conscious or semiconscious 
follow the “15-15 rule”: 


• The rule is to get the patient to drink 15 
grams of a liquid containing sugar (such as: 
sugar water or apple juice). 


• After 15 minutes, check the patient’s blood 
sugar levels. 


• If blood sugar levels are still low, then give 
the patient another 15 grams of a liquid 
containing sugar. 


• Once the blood sugar levels are back to 
normal, it's important for the patient to have 
a light snack to help stabilize blood sugar 
levels (such as: a glass of milk or a slice of 
bread). 


If the patient is unconscious: 
 A glucagon injection must be administered 
intramuscularly as soon as possible. Do not give 
food or drink to someone who is unconscious to 
avoid choking, and immediately take them to the 
nearest hospital. 
                                                                                             


 
Misconceptions: 
• It is possible for type 1 diabetics to manage their condition with lifestyle changes and a 


healthy diet alone. 
Fact: A person with type 1 diabetes will need to take insulin for the rest of their life. 


 
• Gestational diabetes is a temporary form of diabetes that occurs during pregnancy and it 


does not develop into a chronic condition later on. 
Fact: Studies have shown that gestational diabetes is a risk factor for type 2 diabetes. 


 
•  Both type 1 and type 2 diabetes can be prevented. 


Fact: Several studies have been conducted on type 1 diabetes prevention, but all these 
studies have failed to prevent it. On the other hand, type 2 diabetes can be prevented by 
making lifestyle changes, maintaining a healthy diet, and losing weight. 


 
• Diabetics do not require regular follow-ups if their blood sugar levels are stable. 


Fact: All diabetics should undergo routine follow-up examinations to monitor their blood 
pressure, nerves, eyes, and average blood sugar levels.  
 
 


 







 


 


• Diabetes patients do not need to measure their blood sugar at home. 
Fact: Studies have shown that when patients measure their blood sugar more frequently, 
they become more efficient in controlling their blood sugar levels, and therefore, limit the 
risk of developing diabetes complications. 


 
• It is not advisable for a doctor to recommend insulin treatment immediately after diagnosing 


a patient with type 2 diabetes,   
Fact: In some cases, the doctor may find it necessary for type 2 diabetics to start insulin 
treatment immediately if their blood sugar levels are dangerously high. 


 
• Diabetes prevents the patient from leading a normal life. 


Fact: Diabetes does not prevent a person from leading a normal life. In fact, it can be 
controlled, and the patient can live a healthy, happy life. 
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