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DM Clinical Guidelines

The term diabetes mellitus describes diseases of abnormal carbohydrate metabolism that are
characterized by hyperglycemia. It is associated with a relative or absolute impairment in
insulin secretion, along with varying degrees of peripheral resistance to the action of insulin

Classification

Diabetes can be classified into the following general categories:

1. Type 1 diabetes (due to autoimmune - cell destruction, usually leading to absolute insulin
deficiency, including latent autoimmune diabetes of adulthood)

2. Type 2 diabetes (due to a non- autoimmune progressive loss of adequate B-cell insulin secre-
tion frequently on the background of insulin resistance and metabolic syndrome)

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), diseases of the exocrine pancreas
(such as cystic fibrosis and pancreatitis), and drug or chemical- induced diabetes (such as with
glucocorticoid use, in the treatment of HIVV/ AIDS, or after organ transplantation)

4. Gestational diabetes mellitus (diabetes diagnosed in the second or third trimester of pregnancy
that was not clearly overt diabetes prior to gestation
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Assessment (History and Examination)

RECOMMENDATIONS FOR DIAGNOSIS AND CLASSIFICATION OF DIABETES — 2023

CRITERIA FOR TESTING FOR DIABETES AND PREDIABETES IN ASYMPTOMATIC ADULTS — TABLE 1

DIABETES TYPE

RISK FACTORS and FREQUENCY OF SCREENING and TESTING FOR DIABETES

Screening for presymptomatic type 1 diabetes, by testing autoantibodies to insulin, GAD, islet antigen 2, or ZnT8
is recommended in research study setting or for those with first-degree family members with type 1 diabetes.

Type 2 1. Testall adults starting at age 35 for prediabetes and diabetes using Fasting Plasma Glucose, Alc or OGTT.
2. Perform risk-based screening if BMI = 25 or BMI = 23 in Asian Americans with 1 or more risk factors:
» History of cardiovascular disease
»  First degree relative with diabetes

Type 1

s Physical inactivity
= History of GDM ([repeat test at least every 3 years)
= People with HIV* = Hypertension = /s 0r on therapy for HTN
& HDL = 35 mg/dl or triglyceride = 250 mg/dl = Alc=5.7% or Impaired Fasting Glucose (test yearly)
s Other clinical conditions associated with insulin resistance (PCOS5, Acanthosis Nigricans)
- High risk ethnicity (African American, Latino, Native American, Asian American, Pacific Islanders)
3. If results normal, repeat test at a minimum of 3-year intervals or more frequently based on risk status.
4. *Screen those w/ HIV with FPG before starting & during antiretroviral therapy. If FPG normal, check yearly.

TEeEsTS TO DIAGNOSE DIABETES - TABLE 2

For all the below tests, in the absence of unequivocal hyperglycemia,
Confirm results by repeat testing.

Fasting* Plasma Glucose Random Plasma Glucose
(FPG)
*No intake 8 hrs.

AlC
NGSP certified &
standardized assay

Oral Glucose Tolerance
Test (OGTT) 75-g
[Carb intake of = 150 g/day for
3 days prior to test.)

STAGE

Random plasma glucose = 200
mg/dl plus symptoms*

FRandom = any time-of-day

w/out regard to time since last

Two-hour plasma glucose
(ZhPG)
= 200 mg/dl

Diabetes AL1C = 6.5% FPG = 126 mg/dl

Prediabetes AlLCS5.7-6.4%

Impaired Fasting BG
(IFG) =

meal; symptoms include usual
polyuria, palydipsia, and
unexplained wt. loss.

Impaired Glucose Tolerance
(IGT) = 2hPG

FPG 100-125 mE..‘dI

140 -199 mg/dl

MNormal A1C < 5.7%

FPG < 100 mg/dI

2hPG < 140 mg/dl

PREGNANCY SCREENING

Consider early screening at <15 weeks
of gestation to identify abnormal
glucose metabolism. Or test those wy/
risk factors (table 1) to identify
undiagnosed prediabetes or diabetes.

GEesTATIONAL DIABETES (GDM)*

TEST

Standard Diagnostic Testing and Criteria
as listed in Diagnosing Diabetes —Table 2

DIAGNOSTIC CRITERIA
Standard Diagnostic Testing and Criteria as
listed in Diagnosing Diabetes —Table 2
Those with fasting of 110-125 or A1C of 5.9% to
6.4% are at higher risk of adverse outcomes
[GDM, need insulin, preeclampisa and other)

Screen for GDM at 24—28 wks gestation
for those without known diabetes.

Screen those with GDM for diabetes 4 -
12 wks postpartum with 75-g OGTT.
Lifelong screening at least every 3 yrs.
*Please see reference below for
complete guidelines.

Can use either |IADPSG consensus:
“One Step” 75-g OGTT fasting and at 1
and 2 h (perform after overnight fast of
at least 8 h)

One Step: GDM diagnosis when ANY of
following BG values are exceeded:

*  Fasting =92 mg/dl,

= 1h 2180 mg/dl

* 2 h 2153 mg/dl

“Two step”™ NIH Consensus — Step 1:
50gm glucose load (non fasting) w/
plasma BG test at 1 hr. If BG = 130-140%,
go to Step 2 >

Two Step -Step 2 - 100g OGTT (fasting)
GDM diagnosis if at least 2 of 4 plasma BG
measured fasting, 1h, 2h, 3h after OGTT are
met or exceeded. *

* Please see reference for complete Cestational Diabetes Criteria. American Diabetes Association Standards of Medical Care in Diabetes.
Diabetes Care 2023 Jan; 46 (Supplement 1): $19-540. Compliments of Diabetes Education Services www.DiabetesEd.net
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Are you at risk for type 2 diabetes?

Diabetes Risk Test: b s

Height Weight (Ibs.)
410" 119-142 143-190 191+
4 117 124-147 148-197 198+
50" 128-152 153-203 204+
51" 132-157 158-210 211+
52" 136-163 164-217 218+

1. HOW Old are:you? ... mmmasnsssisisssons
Less than 40 years (0 points)
40-49 years (1 point)
50-59 years (2 points)
60 years or older (3 points)

2. Areyouamanorawoman? ... 5'3" 141-168  169-224 225+
Man (1 point) Woman (0 points) 54" 145-173 174-231 232+
S5 5" 150-179 180-239 240+

3. If you are a woman, have you ever been

56" 155-185 186-246 247+
5475 159-190 191-254 255+

diagnosed with gestational diabetes?..................

Yes (1 point) No (0 points)

58" 164-196  197-261 262+
4. Do you have a mother, father, sister or brother 59" 169-202  203-269 270+
with diabetes? ... 510" | 174-208  209-277 278+
Yes (1 point) No (0 points) 511" | 179-214 215-285 286+
5. Have you ever been diagnosed with high 60" | 184-220  221-293 294+
blood Pressure? ..........ccccooviieeeeiiiiieeeeee e 61" 189-226  227-301 302+
Yes (1 point) No (0 points) 6’2" 194-232 233-310 311+
. . 6’3" 200-239 240-318 319+

6. Are you physically active? ...

64" 205-245  246-327 328+
1 point 2 points 3 points

Yes (0 points) No (1 point)

7. What is your welght category? ............................. € — — — — — — If you weigh less than the amount in
See chart at right. the left column: O points
+ Adapted from Bang et al., Ann Intern Med
ADD UP 151:775-783, 2009 - Original algorithm was validated

e without gestational diabetes as part of the model.
If you scored 5 or higher: VU G-
You are at increased risk for having type 2 diabetes.
However, only your doctor can tell for sure if you do
have type 2 diabetes or prediabetes, a condition in The good news is you can manage your
which blood glucose levels are higher than normal risk for type 2 diabetes. Small steps make
but not yet high enough to be diagnosed as diabetes. a big difference in helping you live a longer,

Talk to your doctor to see if additional testing is needed. healthier life.

. . . . . If you are at high risk, your first step is to
Type 2 diabetes is more common in African Americans, visit your doctor to see if additional testing

Hispanics/Latinos, Native Americans, Asian Americans, is needed.
and Native Hawaiians and Pacific Islanders.

) ) ) . ) Visit diabetes.org or call 1-800-DIABETES
Higher body weight increases diabetes risk for everyone. (800-342-2383) for information, tips on

Asian Americans are at increased diabetes risk at lower getting started, and ideas for simple, small
body weight than the rest of the general public (about 15 steps you can take to help lower your risk.
pounds lower).

lisk Test | American Diabetes Association®
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DECISION CYCLE FOR PATIENT-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

ASSESS KEY PERSON CHARACTERISTICS

»  The individual's priorities

*  Current lifestyle and health behaviors

= Comorbidities (i.e., CVD, CKD, HF)

»  Clinical characteristics (i.e., age, A1C, weight)

* Issues such as motivation, depression, cognition
Social determinants of health

REVIEW AND AGREE ON MANAGEMENT PLAN

*  Review management plan
«  Mutually agree on changes
«  Ensure agreed modification of therapy is implemented
in a timely fashion to avoid therapeutic inertia
«  Undertake decision cycle regularly (at least once/twice a year)
« Operate in an integrated system of care

CONSIDER SPECIFIC FACTORS THAT IMPACT CHOICE
OF TREATMENT

GOALS

PROVIDE ONGOING SUPPORT AND

: « Individualized glycemic and weight goals
MONITIIFING OF: ' OF CARE « Impact on weight, hypoglycemia, and cardiorenal protection
«  Emotional well-being P t licati «  Underlying physiological factors
« Lifestyle and health behaviors revent comptications «  Side effect profiles of medications
*  Tolerability of medications » Optimize quality of life « Complexity of regimen (i.e., frequency, mode of administration)

« Biofeedback including BGM/CGM,
weight, step count, A1C, BP, lipids

«  Regimen choice to optimize medication use
and reduce treatment discontinuation
«  Access, cost, and availability of medication

Q'D
IMPLEMENT MANAGEMENT PLAN
: . CREATE A MANAGEMENT PLAN

«  Ensure there is regular review;

more frequent contact initially « Ensure access to DSMES

is often desirable for DSMES AGREE ON MANAGEMENT PLAN * Involve an educated and informed person
< (and the individual's family/caregiver)

* Specify SMART goals: «  Explore personal preferences

UTILIZE SHARED DECISION-MAKING TO

Specific «  Language matters (include person-first,
- Measurable ¥ :
- strengths-based, empowering language)
- Achievable «  Include motivational interviewing, goal
- Realistic setting, and shared decision-making
- Time limited
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Components of the comprehensive diabetes medical evaluation at initial, follow-up, and annual visits

EVERY
INITIAL FOLLOW- ANNUAL
VISIT uUP VISIT VvVISIT

Diabetes history

= Characteristics at onset (e.g., age, symptoms)

AV

= Review of previous treatment regimens and response

= Assess frequency/cause/severity of past hospitalizations v

Family history

= Family history of diabetes in a first-degree relative

AU

= Family history of autoimmune disorder

Personal history of complications and common comorbidities

PAST MEDICAL — -
AND FAMILY = Common comorbidities (e.g., obesity, OSA, NAFLD)

HISTORY = High blood pressure or abnormal lipids

= Macrovascular and microvascular complications

= Hypoglycemia: awareness/frequency/causes/timing of episodes
= Presence of hemoglobinopathies or anemias

= Last dental visit

= Last dilated eye exam

SSEIRRSRNCSRNRN
$
ERERRERR

= Visits to specialists

Interval history

s

= Changes in medical/family history since last visit

s

= Eating patterns and weight history
= Assess familiarity with carbohydrate counting (e.g., type 1 diabetes,

BEHAVIORAL type 2 diabetes treated with MDI)
FACTORS

\

= Physical activity and sleep behaviors

= Tobacco, alcohol, and substance use

= Current medication regimen
= Medication-taking behavior
= Medication intolerance or side effects

A VAN

= Complementary and alternative medicine use

= Vaccination history and needs

= Assess use of health apps. online education, patient portals, etc.

s

= Glucose monitoring (meter/CGM): results and data use

RN R N IR KR VR
RIS RN S N N RN SRR Y

s

= Review insulin pump settings and use, connected pen and glucose data

Social network

<
A

= ldentify existing social supports

SOCIAL LIFE
ASSESSMENT = ldentify surrogate decision maker, advanced care plan

A
<

= ldentify social determinants of health (e.g... food security. housing
stability & homelessness, transportation access, financial security.
community safety)

A
4

A\
AN
\

= Height, weight, and BMI; growth/pubertal development in children and
adolescents

= Blood pressure determination

= Orthostatic blood pressure measures (when indicated)
= Fundoscopic examination (refer to eye specialist)
= Thyroid palpation

= Skin examination (e.g., acanthosis nigricans, insulin injection or
insertion sites, lipodystrophy)

SRR
4

A
<

PHYSICAL - ===
EXAMINATION = Comprehensive foot examination

= Visual inspection (e.g., s integrity, callous formation, foot
deformity or ulcer, toenails)**

= Screen for PAD (pedal pulses—refer for ABI if diminished)

= Determination of temperature, vibration or pinprick sensation,
and 10-g monofilament exam

= Screen for depression, anxiety, and disordered eating
= Consider assessment for cognitive performance*

= Consider assessment for functional performance®

= A1C, if the results are not available within the past 3 months

R AR

= If not performed/available within the past year

= Lipid profile, including total, LDL, and HDL cholesterol and
lycerides®

4
)

Liver function tests*

LABORATORY
EVALUATION

Spot urinary albumin-to-creatinine ratio

= Serum creatinine and estimated glomerular filtration rate™

Thyroid-stimulating hormone in people with type 1 diabetes¥®

= Vitamin B12 if on metformin

- Serum po am in p with di on ACE inhibitors, ARBs,
or diuretics™

AU U W U U U U W N W N R N Y

SEENENRNENR
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Multifactorial approach to reduction in risk of diabetes complications. *Risk reduction interventions
to be applied as individually appropriate.

REDUCTION IN DIABETES COMPLICATIONS

\
Glycemic Blood Pressure Lipid qunts with
Management Management Management Cardiovascular
and Kidney
Benefit*

Wﬁﬁﬂ’?UUU(?UUU(?UUU(
O LIFESTYLE MODIFICATION AND DIABETES EDUCATION Q
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HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

+ASCVD*

Defined differently across
CVOTs but all included
individuals with established
CVD (e.g, MI, stroke, any
revascularization procedure).
Variably included: conditions
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

+Indicators of high risk

While definitions vary, most
comprise =55 years of age
with two or more additional
risk factors (including obesity,
hypertension, smoking,
dyslipidemia, or albuminuria)

+ASCVD/Indicators of High Risk

GLP-1 RA” with proven
CVD benefit

If A1C above target

SGLT2i¢ with proven
CVD benefit

« For patients on a 6LP-1 RA, consider adding SGLT2i with

proven CVD benefit or vice versa
« TIDA

Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (in addition to comprehensive CV risk management)*

+HF
Current or prior
symptoms
of HF with
documented
HFrEF or HFpEF

SGLT2i¢
with proven
HF benefit
in this
population

h 4

+CKD
eGFR <60 mL/min per 1.73 m? OR
albuminuria (ACR =3.0 mg/mmol
[30 mg/g]). These measurements.
may vary over time; thus, a repeat
measure is required to document CKD.

+CKD (on maximally tolerated dose
of ACEi/ARB)

PREFERABLY
SGLT2i® with primary evidence of
reducing CKD progression
Use SGLTZi in people with an eGFR
220 mL/min per 1.73 m? once initiated

should be continued until initiation
of dialysis or transplantation

GLP-1 RA with proven CVD benefit if
S6LT2i not tolerated or contraindicated

Goal: Achievement and Mail

ToADD
THERAPEUTIC
INERTIA REASSESS
AND MODIFY TREATMENT

{36 MONTHS)

Glycemic Management: Choose
approaches that provide the

Achievement and Maintenance of
Weight Management Goals:

If A1C above target, for patients on
SGLT2i, consider incorporating a
GLP-1 RA or vice versa

efficacy to achieve goals: [ Set individualized weight management goals ]
in OR Agent(s) including
(COMBINATION therapy that provide " ey S
adequate EFFICACY to achieve Gnn;r:;m:::m. I?:::;‘v:t:“vg:nmla:-
and maintain treatment goals therapyleating pattens/ weight management
Consider avoidance of hypoglycemia a physical activity program
priority in high-risk indivi
L| Consider medication Consider metabolic
In general, higher efficacy approaches for weight loss surgery

have greater likelihood of achievi
glycemic goals
Efficacy for glucose lowering
Very High:
Dulaglutide (high dose),
Semaglutide, Tirzepatide
Insulin
Combination Oral, Combination
Injectable (GLP-1 RA/Insulin)
High:
GLP-1 RA (not listed ahove), Metformin,
SGLT2i, Sulfonylurea, TZD
Intermediate:
DPP-4i

When choosing glucose-lowering therapies:
Consider regimen with high-to-very-high dual

glucose and weight efficacy

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide
Intermediate:
GLP-1 RA (not listed above), SGLT2i

Neutral:
DPP-4i, Metformin

v

If additional cardiorenal risk reduction or glycemic lowering needed

If A1C above target J

R3-info@moh.gov.sa
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Identify barriers to goals:

= Consider DSMES referral to support self-efficacy in achievement of goals
« Consider technology (e.g., diagnostic CGM) to identify therapeutic gaps and tailor therapy
« Identify and address SDOH that impact achievement of goals
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Use principles in Figure 9.3, including reinforcement of behavioral

TO AVOID
THERAPEUTIC

REASSESS AND

interventions (weight management and physical activity) and provision
of DSMES, to meet individualized treatment goals

Consider GLP-1 RA or GIP/GLP-1 RA in most individuals prior to insulin2

INITIATION: Initiate appropriate starting dose for agent selected (varies within class)
TITRATION: Titrate to maintenance dose (varies within class)

Add basal insulin3
Choice of basal insulin should be based on person-specific considerations, including cost.
Refer to Table 9.4 for insulin cost information. Consider prescription of glucagon for

emergent hypoglycemia.

Add basal analog or bedtime NPH insulin®

INITIATION: Start 10 units per day OR 0.1-0.2 units/kg per day
TITRATION:
= Set FPG target (see Section 6, “Glycemic Targets”)

= Choose evidence-based titration algorithm, e.g., increase 2 units every 3 days to
reach FPG target without hypoglycemia

= For hypoglycemia determine cause, if no clear reason lower dose by 10-20%

¥

Assess adequacy of basal insulin dose
Consider clinical signals to evaluate for overbasalization and need to consider
adjunctive therapies (e.g., basal dose more than ~0.5 units/kg/day, elevated
bedtime-morning and/or post-preprandial differential, hypoglycemia [aware or

If already on GLP-1 RA or dual GIP
and GLP-1 RA or if these are not
appropriate OR insulin is preferred

sesecssssssesecsesssssgrsnsssssensnssnsssnse’

unaware], high variability)

INITIATION:

insulin dose

= 4 units per day or 10% of basal

= If A1C <8% (64 mmol/mol) consider
lowering the basal dose by 4 units per
day or 10% of basal dose

Add prandial insulin®

Usually one dose with the largest meal or meal with greatest PPG excursion; prandial
insulin can be dosed individually or mixed with NPH as appropriate

TITRATION:

= Increase dose by 1-2 units
or 10-15% twice weekly

= For hypoglycemia determine
cause, if no clear reason lower
corresponding dose by 10-20%

If on bedtime NPH, consider converting
to twice-daily NPH regimen

Conversion based on individual needs and current
glycemic control. The following is one possible
approach:
INITIATION:
= Total dose = 80% of current bedtime NPH dose
= 2/3 given in the morning
= 1/3 given at bedtime
TITRATION:
= Titrate based on individualized needs

““.“'“”“““““”““““

v

h 4

N

Stepwise additional
injections of
prandial insulin
(i.e., two, then three
additional
injections)

4

Proceed to full
basal-bolus regimen
(i.e., basal insulin and

prandial insulin with
each meal)

Consider self-mixed/split insulin regimen
Can adjust NPH and short/rapid-acting insulins
separately
INITIATION:
= Total NPH dose = 80% of current NPH dose
2/3 given before breakfast
= 1/3 given before dinner
= Add 4 units of short/rapid-acting insulin to

each injection or 10% of reduced NPH dose
TITRATION:

= Titrate each component of the regimen
based on individualized needs

R3-info@moh.gov.sa

cluster3Riyadh

Consider twice-daily
premixed insulin regimen

INITIATION:

= Usually unit per unit
at the same total
insulin dose, but may
require adjustment to
individual needs

TITRATION:

= Titrate based on
individualized needs
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Medications for lowering glucose, summary of characteristics

oo | TR0 [ UV effects Renal effects ....
Efficacy B Weight change® 0ral/SQ Cost | Clinical considerations
cemia Effect on MACE HF Progression of DKD Dosing/use considerations*
Metformin High No Neutral (potential | Potential Neutral Neutral +  Contraindicated with e6FR <30 mL/min | Oral Low + Gl side effects comman; to mitigate Gl side effects, consider slow dose titration, extended
for modest loss) | benefit per1.73m? release formulations, and administration with food
+ Potential for vitamin 812 deficiency; monitor at reqular intervals
SGLT2 inhibitors Intermediate | No Loss Benefit: Benefit: Benefit: = Seelabels for renal dose considerations | Oral High + DKArisk, rare in TZDM: discontinue, evaluate, and treat promptly if suspected; be aware of
tahigh (intermediate) canagliflozin, canagliflozin, canagliflozin, of individual agents predisposing risk factors and clinical presentation (including euglycemic DKA); discontinue
empagliflozin | dapagliflozin, | dapagliflozin, Glucose-lowering effect is lower for before scheduled surgery (e.g., 3-& days), during critical illness, or during prolonged fasting
empagliflozin, | empagliflozin SGLT2 inhibitors at lower eGFR mitigate potential risk
ertugliflozin +  Increased risk of genital mycotic infections
+ Necrotizing fasciits of the perineum (Fournier gangrene), rare reports: institute prompt
treatment if suspected
+ Attention to volume status, blood pressure; adjust other volume-contracting agents as applic:
GLP-1RAs High to No Loss Benefit: Neutral Benefit for renal + See labels for renal dose considerations | SO; oral High + Risk of thyroid C-cell tumors in rodents; human relevance not determined (liraglutide,
very high (intermediate to | dulaglutide, endpoints in CVOTs, of individual agents (semaglutide) dulaglutide, exenatide extended release, semaglutide)
very high) liraglufide, driven by albuminuria | = No dose adjustment for dulaglutide, « Counsel patients on potential for Gl side effects and their typically temporary nature; provid
semaglutide outcomes: liraglutide, semaglutide guidance on dietary modifications to mitigate Gl side effects (reduction in meal size, mindfu
(50) dulag utide, = Monitor renal function when initiating or eating practices [e.g., stop eating once fulll, decreasing intake of high-fat or spicy food);
Neutral: liraglutide, escalating doses in patients with renal consider slower dose titration for patients experiencing Gl challenges
exenatide semaglutide (50) impairment reporting severe adverse Pancreatitis has been reported in clinical trials but causality has not been established.
once weekly, Gl reactions Discontinue if pancreatitis is suspected
lixisenatide + Evaluate for gallbladder disease if cholelithiasis or cholecystitis is suspected
GIP and GLP-1RA Very high No Loss (very high) | Under Under Under investigation | = Seelabel for renal dose considerations | S0 High + Riskof thyroid C-cell tumors in rodents; human relevance not determined
investigation investigation « Nodose adjustment + Counsel patients on potential for Gl side effects and their typically temporary nature; provid
+ Monitor renal function when initiating or guidance on dietary modifications to mitigate Gl side effects (reduction in meal size, mindfu
escalating doses in patients with renal eating practices [e.q., stop eating once fulll, decreasing intake of high-fat or spicy food);
impairment reporting severe adverse consider slower dose fitration for patients experiencing Gl challenges
Gl reactions «+ Pancreatitis has been reported in clinical trials but causality has not been established.
Discontinue if pancreatits i suspected
+ Evaluate for gallbladder disease if cholelithiasis or cholecystitis is suspected
DPP-A inhibitors Intermediate | No Neutral Neutral Neutral Neutral * Renal dose adjustment required Oral High + Pancreatitis has been reported in clinical trials but causality has not been established.
(potential risk, (sitagliptin, saxagliptin, alogliptin); can Discontinue if pancreatitis is suspected
saxagliptin) be used in renal impairment Joint pain
= No dose adjustment required for + Bullous pemphigoid (postmarketing): discontinue if suspected
linagliptin
Thiazolidinediones High No Gain Potential benefit: | Increased risk | Neutral » No dose adjustment required Oral Low + Cangestive HF (pioglitazone, rosiglitazone)
pioglitazone = Generally not recommended in renal « Fluid retention (edema; heart failure)
impairment due to potential for fluid + Benefitin NASH
retention + Riskof bone fractures
+ Weight gain: consider lower doses to mitigate weight gain and edema
Sulfonylureas High Yes Gain Neutral Neutral Neutral = blyburide: generally not recommended | Oral Low « FDA Special Warning on increased risk of CV mortality based on studies of an older sulfonylu
(2nd generation) in chronic kidney disease (tolbutamide); glimepiride shown to be CV safe (see text)
« Glipizide and glimepiride: initiate + Use with caution in persons at risk for hypoglycemia
conservatively to avoid hypoglycemia
Insulin | Human High to Yes Gain Neutral Neutral Neutral « Lowerinsulin doses required with a S0; inhaled Low (S0) |+ Injection site reactions
Analags very high decrease in eGFR; titrate per clinical - + Higher risk of hypoglycemia with human insulin (NPH or premixed formulations) vs. analogs
fesponse s High
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Dosage strength/ Median AWP Median NADAC Maximum approved
Class Compound(s) product (if applicable) (min, max)t (min, max)t daily dose*
Biguanides e Metformin 850 mg (IR) $106 (55, $189) S2 2,550 mg
1,000 mg (IR) $87 ($3, $144) $2 2,000 mg
1,000 mg (ER) $242 ($242, $7,214)  $32 ($32, $160) 2,000 mg
Sulfonylureas (2nd e Glimepiride 4 mg $74 ($71, $198) $3 8 mg
generation) e Glipizide 10 mg (IR) $70 ($67, $91) S6 40 mg
10 mg (XL/ER) $48 ($46, $48) $11 20 mg
e Glyburide 6 mg (micronized) $52 ($48, $71) $12 12 mg
5 mg $79 (563, $93) S9 20 mg
Thiazolidinedione e Pioglitazone 45 mg $345 ($7, $349) S4 45 mg
a-Glucosidase inhibitors e Acarbose 100 mg $106 (S104, $106) $29 300 mg
e Miglitol 100 mg $241 (5241, $346) NA 300 mg
Meglitinides e Nateglinide 120 mg $155 $27 360 mg
e Repaglinide 2 mg S878 (558, $897) $31 16 mg
DPP-4 inhibitors e Alogliptin 25 mg $234 $154 25 mg
e Saxagliptin 5 mg S565 5452 5 mg
e Linagliptin 5 mg S606 $485 5 mg
o Sitagliptin 100 mg 5626 $500 100 mg
SGLT2 inhibitors e Ertugliflozin 15 mg $S3390 $312 15 mg
e Dapagliflozin 10 mg $659 $527 10 mg
e Canagliflozin 300 mg S684 $548 300 mg
e Empaglifiozin 25 mg $685 $547 25 mg
GLP-1 RAs e Exenatide 2 mg powder for 5936 $726 2 mg**
(extended release) suspension or pen
e Exenatide 10 pg pen $961 $770 20 pg
e Dulaglutide 4.5 mg mL pen 51,064 $852 4.5 mg**
e Semaglutide 1 mg pen $1,070 $858 2 mg**
14 mg (tablet) $1,070 $858 14 mg
e Liraglutide 1.8 mg pen 51,278 $1,022 1.8 mg
e Lixisenatide 20 p.g pen $814 NA 20 pg
GLP-1/GIP dual agonist e Tirzepatide 15 mg pen 51,169 $935 15 mg**
Bile acid sequestrant e Colesevelam 625 mg tabs $711 (S674, $712) $83 3.75 ¢
3.75 g suspension S674 ($673, $675) $177 3.75 g
Dopamine-2 agonist e Bromocriptine 0.8 mg $1,118 $899 4.8 mg
Amylin mimetic e Pramlintide 120 pg pen 52,783 NA 120 pg/injectiont
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Median AWP Median
Insulins Compounds Dosage form/product (min, max)* NADAC*
Rapid-acting e Lispro follow-on product U-100 vial $118 ($118, $157) $94
U-100 prefilled pen $151 $121
e Lispro U-100 vial S99+ S$79t
U-100 cartridge $408 5326
U-100 prefilled pen S127t $102+
U-200 prefilled pen $424 $339
e Lispro-aabc U-100 vial $330 $261
U-100 prefilled pen S424 $339
U-200 prefilled pen $424 NA
e Glulisine U-100 vial $341 S272
U-100 prefilled pen $439 $351
e Aspart U-100 vial 51741 $140t
U-100 cartridge $§215t $172+
U-100 prefilled pen $224t $180+
e Aspart (“faster acting product”)  U-100 vial $347 $277
U-100 cartridge $430 S344
U-100 prefilled pen S447 S357
e |Inhaled insulin Inhalation cartridges $1,418 NA
Short-acting e Human regular U-100 vial S165++ $132t+
U-100 prefilled pen $208 $166
Intermediate-acting e Human NPH U-100 vial $165++ $132t+F
U-100 prefilled pen $208 $168
Concentrated human regular e U-500 human regular insulin U-500 vial $178 $142
insulin U-500 prefilled pen $230 $184
Long-acting e Glargine follow-on products U-100 prefilled pen $261 (5118, $323)  $209 (5209, $258
U-100 vial $118 ($118, $323) $95
e Glargine U-100 vial; U-100 prefilled pen S136t $109t
U-300 prefilled pen $346 $277
e Detemir U-100 vial; U-100 prefilled pen $370 $296
e Degludec U-100 vial; U-100 prefilled pen; $407 $326
U-200 prefilled pen
Premixed insulin products e NPH/regular 70/30 U-100 vial 51651+ $1331t
U-100 prefilled pen $208 $167
e Lispro 50/50 U-100 vial $342 S274
U-100 prefilled pen S424 $339
e Lispro 75/25 U-100 vial $342 $273
U-100 prefilled pen 5127+ $103t
e Aspart 70/30 U-100 vial 51801 S146t
U-100 prefilled pen $224t $178+
Premixed insulin/GLP-1 RA e Glargine/Lixisenatide 100/33 pg prefilled pen 5646 $517
products e Degludec/Liraglutide 100/3.6 g prefilled pen $944 $760
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Dr. Mansoor Allajhar
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Dr. Ahmed Al Zahrani FM Consultants

ADA 2023, Saudi Diabetes Clinical Practice Guidelines (SDCPG)
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