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Components of the Comprehensive Diabetes 
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Common Comorbidities

• Autoimmune Diseases 

(T1D)

• Cancer

• Cognitive Impairment/ 

Dementia

• Fatty Liver Disease

• Pancreatitis

• Fractures

• Hearing Impairment

• HIV

• Low Testosterone (Men)

• Obstructive Sleep 

Apnea

• Periodontal Disease

• Psychosocial/Emotional 

Disorders

12 Comprehensive Medical Evaluation and Assessment of Comorbidities: 

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl. 

1):S34-S45
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Section 6

Glycemic Targets



A1C Testing 

6.1 Perform the A1C test at least two times a year in patients 

who are meeting treatment goals (and who have stable 

glycemic control). E

6.2 Perform the A1C test quarterly in patients whose therapy 

has changed or who are not meeting glycemic goals. E

6.3 Point-of-care testing for A1C provides the opportunity for 

more timely treatment changes. E

14 Glycemic Targets: 
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A1C Goals (1)

6.4 A reasonable A1C goal for many nonpregnant adults is 

<7% (53 mmol/mol). A

6.5 Providers might reasonably suggest more stringent A1C 

goals (such as <6.5% [48 mmol/mol]) for selected individual 

patients if this can be achieved without significant 

hypoglycemia or other adverse effects of treatment (i.e., 

polypharmacy). Appropriate patients might include those 

with short duration of diabetes, type 2 diabetes treated with 

lifestyle or metformin only, long life expectancy, or no 

significant cardiovascular disease. C

15 Glycemic Targets: 
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A1C Goals (2)

6.6 Less stringent A1C goals (such as <8% [64 mmol/mol]) 

may be appropriate for patients with a history of severe 

hypoglycemia, limited life expectancy, advanced 

microvascular or macrovascular complications, extensive 

comorbid conditions, or long-standing diabetes in whom the 

goal is difficult to achieve despite diabetes self-

management education, appropriate glucose monitoring, 

and effective doses of multiple glucose-lowering agents 

including insulin. B

6.7 Reassess glycemic targets over time based on the criteria 

in Fig. 6.1 or, in older adults, Table 12.1. E

17 Glycemic Targets: 
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Hypoglycemia (1).

6.8 Individuals at risk for hypoglycemia should be asked about 

symptomatic and asymptomatic hypoglycemia at each 

encounter. C

6.9 Glucose (15-20 g) is the preferred treatment for the 

conscious individual with blood glucose <70 mg/dL (3.9 

mmol/L), although any form of carbohydrate that contains 

glucose may be used. Fifteen minutes after treatment, if 

SMBG shows continued hypoglycemia, the treatment 

should be repeated. Once SMBG returns to normal, the 

individual should consume a meal or snack to prevent 

recurrence of hypoglycemia. E

19 Glycemic Targets: 
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Hypoglycemia (2).

6.10 Glucagon should be prescribed for all individuals at 

increased risk of level 2 hypoglycemia, defined as blood 

glucose <54 mg/dL (3.0 mmol/L), so it is available should it 

be needed. Caregivers, school personnel, or family 

members of these individuals should know where it is and 

when and how to administer it. Glucagon administration is 

not limited to health care professionals. E

6.11 Hypoglycemia unawareness or one or more episodes of 

level 3 hypoglycemia should trigger reevaluation of the 

treatment regimen. E
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Hypoglycemia (3).

6.12 Insulin-treated patients with hypoglycemia unawareness or an 

episode of level 2 hypoglycemia should be advised to raise their 

glycemic targets to strictly avoid hypoglycemia for at least several 

weeks in order to partially reverse hypoglycemia unawareness and 

reduce risk of future episodes. A

6.13 Ongoing assessment of cognitive function is suggested with 

increased vigilance for hypoglycemia by the clinician, patient, and 

caregivers if low cognition or declining cognition is found. B

22 Glycemic Targets: 
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Impact of Intensive Therapy for Diabetes:  
Summary of Major Clinical Trials

Study Microvasc CVD Mortality

UKPDS      

DCCT / 
EDIC*      

ACCORD   

ADVANCE   

VADT   

Long Term Follow-up 

Initial Trial 

* in T1DM

Kendall DM, Bergenstal RM.  © International Diabetes Center 2009

UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998;352:854. 
Holman RR et al. N Engl J Med. 2008;359:1577.  DCCT Research Group. N Engl J Med 1993;329;977.
Nathan DM et al. N Engl J Med. 2005;353:2643.  Gerstein HC et al. N Engl J Med. 2008;358:2545.
Patel A et al. N Engl J Med 2008;358:2560.  Duckworth W et al.  N Engl J Med 2009;360:129. (erratum: 
Moritz T. N Engl J Med 2009;361:1024)
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Section 9

Pharmacologic Approaches to Glycemic Treatment



3. ANTI-HYPERGLYCEMIC THERAPY

• Therapeutic options: Lifestyle

- Weight optimization

- Healthy diet

- Increased activity level

ADA-EASD Position Statement Update: 
Management of Hyperglycemia in T2DM, 2015

Diabetes Care 2012;35:1364–1379; Diabetologia 2012;55:1577–1596
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Oral Class Mechanism Advantages Disadvantages Cost

Biguanides • Activates AMP-
kinase (?other)
•  Hepatic glucose 
production

• Extensive experience
• No hypoglycemia
• Weight neutral
• ?  CVD

• Gastrointestinal
• Lactic acidosis (rare)
• B-12 deficiency
• Contraindications

Low

Sulfonylureas • Closes KATP channels
•  Insulin secretion

• Extensive experience
•  Microvascular risk

• Hypoglycemia
•  Weight
• Low durability
• ? Blunts ischemic 
preconditioning

Low

Meglitinides • Closes KATP channels
•  Insulin secretion

•  Postprandial glucose
• Dosing flexibility

• Hypoglycemia
•  Weight
• ? Blunts ischemic 
preconditioning
• Dosing frequency

Mod.

TZDs • PPAR-g activator
•  Insulin sensitivity

• No hypoglycemia
• Durability
•  TGs (pio)
•  HDL-C 
• ?  CVD events (pio)

•  Weight 
• Edema/heart failure
• Bone fractures
•  LDL-C (rosi)
• ?  MI (rosi)

Low

Table 1. Properties of anti-hyperglycemic agents
Diabetes Care 2015;38:140-149; 

Diabetologia 2015;10.1077/s00125-014-3460-0



Oral Class Mechanism Advantages Disadvantages Cost

a-Glucosidase
inhibitors

• Inhibits a-glucosidase
• Slows carbohydrate 
digestion / absorption

• No hypoglycemia
• Nonsystemic
•  Postprandial glucose
• ?  CVD events

• Gastrointestinal
• Dosing frequency
• Modest  A1c

Mod.

DPP-4
inhibitors

• Inhibits DPP-4
• Increases incretin
(GLP-1, GIP) levels

• No hypoglycemia
• Well tolerated

• Angioedema / 
urticaria
• ? Pancreatitis
• ?  Heart failure

High

Bile acid
sequestrants

• Bind bile acids
• ?  Hepatic glucose 
production

• No hypoglycemia
•  LDL-C

• Gastrointestinal
• Modest  A1c
• Dosing frequency

High

Dopamine-2
agonists

• Activates DA receptor
• Alters hypothalamic 
control of metabolism
•  insulin sensitivity

• No hypoglyemia
• ?  CVD events

• Modest  A1c
• Dizziness, fatigue
• Nausea
• Rhinitis

High

SGLT2
inhibitors

• Inhibits SGLT2 in 
proximal nephron
• Increases glucosuria

• Weight
• No hypoglycemia
•  BP
• Effective at all stages

• GU infections
• Polyuria
• Volume depletion
•  LDL-C
• Cr (transient)

High

Table 1. Properties of anti-hyperglycemic agents
Diabetes Care 2015;38:140-149; 

Diabetologia 2015;10.1077/s00125-014-3460-0



Injectabl
e

Class

Mechanism Advantages Disadvantages Cost

Amylin
mimetics

• Activates amylin
receptor
•  glucagon
•  gastric emptying
•  satiety

•  Weight
•  Postprandial glucose

• Gastrointestinal
• Modest  A1c
• Injectable
• Hypo if insulin dose 
not reduced
• Dosing frequency
• Training requirements

High

GLP-1 
receptor 
agonists

• Activates GLP-1 R
•  Insulin,  glucagon
•  gastric emptying
•  satiety

•  Weight
• No hypoglycemia
•  Postprandial glucose
•  Some CV risk factors

• Gastrointestinal
• ? Pancreatitis
•  Heart rate
• Medullary ca (rodents)
• Injectable
• Training requirements

High

Insulin • Activates insulin 
receptor
• Myriad

• Universally effective
• Unlimited efficacy
•  Microvascular risk

• Hypoglycemia
• Weight gain
• ? Mitogenicity
• Injectable
• Patient reluctance
• Training requirements

Variable

Table 1. Properties of anti-hyperglycemic agents
Diabetes Care 2015;38:140-149; 

Diabetologia 2015;10.1077/s00125-014-3460-0



Pharmacologic Therapy for Type 2 Diabetes

9.5 Metformin is the preferred initial pharmacologic agent for the 

treatment of type 2 diabetes. A

9.6 Once initiated, metformin should be continued as long as it is 

tolerated and not contraindicated; other agents, including 

insulin, should be added to metformin. A

9.7 Long-term use of metformin may be associated with biochemical 

vitamin B12 deficiency, and periodic measurement of vitamin B12 

levels should be considered in metformin-treated patients, 

especially in those with anemia or peripheral neuropathy. B
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Pharmacologic Therapy for Type 2 Diabetes

9.8 The early introduction of insulin should be considered if there is 

evidence of ongoing catabolism (weight loss), if symptoms of 

hyperglycemia are present, or when A1C levels >10% or blood 

glucose levels ≥300 mg/dLare very high. E

9.9 Consider initiating dual therapy in patients with newly diagnosed type 

2 diabetes who have A1C ≥1.5% above their glycemic target. E

9.10 A patient-centered approach should be used to guide the choice of 

pharmacologic agents. Considerations include comorbidities 

(atherosclerotic cardiovascular disease, heart failure, chronic kidney 

disease), hypoglycemia risk, impact on weight, cost, risk for side 

effects, and patient preferences. E

31
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Pharmacologic Therapy for Type 2 Diabetes

9.11 Among patients with type 2 diabetes who have established 

atherosclerotic cardiovascular disease, sodium-glucose cotransporter 

2 inhibitors, or glucagon-like peptide 1 receptor agonists with 

demonstrated cardiovascular disease benefit (Table 9.1) are 

recommended as part of the antihyperglycemic regimen. A

9.12 Among patients with atherosclerotic cardiovascular disease at high 

risk of heart failure or in whom heart failure coexists, sodium-glucose 

cotransporter 2 inhibitors are preferred. C

9.13 For patients with type 2 diabetes and chronic kidney disease, 

consider use of a sodium-glucose cotransporter 2 inhibitor or 

glucagon-like peptide 1 receptor agonist shown to reduce risk of 

chronic kidney disease progression, cardiovascular events, or both. C

32
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Pharmacologic Therapy for Type 2 Diabetes

9.14 In most patients who need the greater glucose-lowering 

effect of an injectable medication, glucagon-like peptide 1 

receptor agonists are preferred to insulin. B

9.15 Intensification of treatment for patients with type 2 

diabetes not meeting treatment goals should not be 

delayed. B

9.16 The medication regimen should be reevaluated at regular 

intervals (every 3-6 months) and adjusted as needed to 

incorporate new patient factors (Table 9.1). E

33
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Based on findings from 
The Dapagliflozin Effect 
on Cardiovascular 
Events-Thrombosis in 
Myocardial Infarction 
58 (DECLARE-TIMI 58) 
Trial, which showed a 
reduction of 
hospitalization for 
heart failure with 
dapagliflozin treatment 
versus placebo (HR: 
0.73; 95% CI: 0.61 to 
0.88), the portion of 
the table highlighting 
benefit of SGLT-2 
inhibitors for CHF is 
revised to read:
"Benefit: 
empagliflozin†, 
canagliflozin, 
dapagliflozin"
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Based on findings 
from The 
Dapagliflozin Effect 
on Cardiovascular 
Events-Thrombosis 
in Myocardial 
Infarction 58 
(DECLARE-TIMI 58) 
Trial, which showed 
a reduction of 
hospitalization for 
heart failure and a 
reduction in 
progression of CKD, 
footnote #3 within 
Figure 9.1 is revised 
to read:
"Empagliflozin, 
canagliflozin and 
dapagliflozin have 
shown reduction in 
HF and reduction in 
CKD progression in 
CVOTs"
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• If A1C is above target despite 
recommended first-line treatment 
and the patient has ASCVD or CKD:

• ASCVD Predominates:
• Add GLP-1 RA with proven 

CVD benefit, OR
• Add SGLT-2 inhibitor with 

proven CVD benefit (if eGFR 
adequate)

• If HF or CKD Predominates:
• Add SGLT-2 inhibitor with 

evidence of benefit
• If can’t take an SGLT-2 

inhibitor, use a GLP-1 RA 
with proven CVD benefit
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CHOIX DU SULFAMIDE
FONCTION DES MARQUEURS BIO 

CLINIQUES





RESEARCH DESIGN AND METHODS
We studied 22,379 patients starting sulfonylurea or 
thiazolidinedione therapy in the U.K. CPRD to identify features 
associated with increased 1-year HbA1c fall with one therapy 
class and reduced fall with the second. We then assessed 
whether prespecified patient subgroups defined by the 
differential clinical factors showed differing 5-year glycemic
response and side effects with sulfonylureas and 
thiazolidinediones using individual randomized trial data from 
ADOPT (first-line therapy, n = 2,725) and RECORD (second-line 
therapy, n = 2,222). Further replication was conducted using 
routine clinical data from GoDARTS (n = 1,977).

Diabetes Care 2018;41:1844–1853

RESULTS
In CPRD, male sex and lower BMI were associated with greater glycemic response with 
sulfonylureas (P < 0.001). 
In ADOPT and RECORD, non obese males had a greater overall HbA1c reduction with 
sulfonylureas than with thiazolidinediones (P < 0.001); in contrast, obese females had a greater 
HbA1c reduction with thiazolidinediones than with sulfonylureas (P < 0.001). Weight gain and 
edema risk with thiazolidinediones were greatest in obese females.

CONCLUSIONS

Patient subgroups defined by sex and BMI have different patterns of benefits and risks 
on thiazolidinedione and sulfonylurea therapy. Subgroup-specific estimates can inform 
discussion about the choice of therapy after metformin for an individual patient.  



SULFAMIDES ET SAFETY



Sul famides  hypoglycémiants
Registre  Br i tannique

Effet des sulfamides sur les évènements CV et l’hypoglycémie

DT2 nouveaux (≥ 40ans ) entre 1998 - 2013
 SU à longue durée d’action avec action pancréatique non spécifique

Glyburide (50%) et Glimépiride (50%) : 1863

 SU à courte durée d’action avec action pancréatique plus spécifique 
Gliclazide (92%), Tobulamide (3%) et Glipizide (5%) : 15741



↑ Hypoglycémie avec  SU à LDA  
Glyburide et Glimepiride

Sul famides  hypoglycémiants

Pas de différence significative sur la Mortalité et évènements 
CV entre les 2 groupes













Tina Ken Schramm et al. Eur Heart J 2011;32:1900-1908

Sul famides  hypoglycémiants



Points  forts
Antidiabétique

Molécule
Risque Cardiovasculaire

Neutre

Metformine X ±

Sulfamides / Glinides
-Glibenclamide
-Glimeperide
-Gliclazide
-Repaglinide

X
X

X
X

Acarbose X

Pioglitazone X

Inhibiteur DDP4 X

Analogues GLP1
- Lixisenatide / Exenatide
- Liraglutide / Semaglutide

X
X

Inhibiteur SGLT2 X

Insuline X
« Doses ↑ »

X
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