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DIAGNOSIS

Glucose tolerance is classified into three broad categories:
normal glucose homeostasis

impaired glucose homeostasis

DM Hyperglycemia
Pre-diabetes™ i Diabetes Mellitus
Impaired fasting : Insulin  Insulin
Normal glucose or ! Not required required
Type of glucose impaired glucose ! insulin for for
Diabetes tolerance tolerance ! requiring control survival
Type 1 : >
Type 2 € < >
Specific types € |
Gestational |
diabetes —€ <€ i
Time (years) |
;
FPG <5.6 mmol/L | 5.6-6.9 mmol/L i >7.0 mmol/L
(100 mg/dL) | (100-125 mg/dL) | (126 mg/dL)
2-h PG <7.8 mmol/L | 7.8-11.0 mmol/L | >11.1 mmol/L
(140 mg/dL) | (140-199 mg/dL) | (200 mg/dL)
I
HbA1C <5.6% 5.7-6.4% | >6.5%

FIGURE 396-1 Spectrum of glucose homeostasis and diabetes mellitus (DM).



In the absence of unequivocal

hyperglycemia and acute metabolic

decompensation, these criteria should
be confirmed by repeat testing on a

different day.

TABLE 396-2 Criteria for the Diagnosis of Diabetes Mellitus

+ Symptoms of diabetes plus random blood glucose concentration
211.1 mmol/L (200 mg/dL)? or

+ Fasting plasma glucose >7.0 mmol/L (126 mg/dL)® or

* Hemoglobin A, 2 6.9%° or

+ 2-h plasma glucose >11.1 mmol/L (200 mg/dL) during an oral glucose
tolerance test*
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TABLE 396-3 Risk Factors for Type 2 Diabetes Mellitus

Family history of diabetes (i.e., parent or sibling with type 2 diabetes)

Overweight or obese (BMI 225 kg/m?, 223 kg/m? in Asian Americans, or other
ethnically relevant definition for overweight)

Physical inactivity

Race/ethnicity (e.g., African American, Latino, Native Ametrican, Asian
American, Pacific Islander)

Previously identified with IFG, IGT, or an hemoglobin A, of 3.7-6.4%
History of GDM
Hypertension (blood pressure 2140/90 mmHg)

HDL cholesterol level <35 mg/dL (0.90 mmol/L) and/or a triglyceride level
>250 mg/dL (2.82 mmol/L)

Polycystic ovary syndrome or acanthosis nigricans
History of cardiovascular disease
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Range of diagnostic criteria for gestational diabetes mellitus

Approach

Criteria

Fasting mg/dL

One-hour mg/dL

Two-hour mg/dL

Three-hour mg/dL

Two step (100-gram load)

Carpenter
Coustan

Two step (75-gram load)

CDA

and

95 (5.3 mmol/L)

95 (5.3 mmol/L)

180 (10.0 mmol/L)

191 (10.6 mmol/L)

155 (8.6 mmol/L)

160 (8.9 mmol/L)

140 (7.8 mmol/L)

One step (75-gram load)

WHO

[ADPSG

92 to 125 (5.1 to 6.9
mmol/L)

92 to 125 (5.1 to 6.9
mmol/L)

180 (10.0 mmol/L)

180 (10.0 mmol/L)

153 to 199 (8.5 to 11
mmol/L)

153 (8.5 mmol/L)




Diabetes Mellitus:
Management and Therapies



Glycemic
Recommendations

AlC

« 80-130 mg/dL"”
(4.4—7.2 mmol/L)

Peak postprandial capillary plasma glucoset
e <180 mg/dL"”

(<10.0 mmol/L)

American Diabetes Association.



Management of
Type 2 Diabetes

Individualized Treat associated Screen for/manage
glycemic control conditions complications

* Diet/lifestyle e Dyslipidemia of diabetes

e Exercise e Hypertension * Retinopathy

» Medication e Obesity * Nephropathy

* Neuropathy

e Cardiovascular
disease

e Other complications

FIGURE 397-2 Essential elements in comprehensive care of type 2 diabetes.



Lifestyle Management

- I

Lifestyle

managementis a

fundamental : .

aspect of Diabetes self-management education (DSME)
diabetes care and Dlabfet.es self-management support (DSMS)

- Nutrition therapy

includes

Physical activity
Smoking cessation counseling
Psychosocial care

xercise

onitorin
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Considerations in Designing an Optimal Glucose Lowering
Drug Regimen for Patients

Age

Bl \Weight lr

. Sex [ racial / ethnic / genetic differences _

Comorbidities

« Coronary artery disease  Liver dysfunction
» Heart Failure * Hypoglycemia-prone
» Chronic kidney disease

ldentifying and addressing barriers to medication adherence

e Cost

* Side effects
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DPP-4 Inhibitors

Compounds: Sitagliptin; Linagliptin

2[4 Intermediate

Hypoglycemia f\[¢

T 8L ET T Neutral

06154 High

Oral/SQ[elr]




DPP-4 Inhibitors

CV Effects

ASCVD

Neutral

CHF

Potential Risk: saxagliptin, alogliptin

Renal Effects

Progression of DKD

Neutral

Additional
Considerations

Dosing/Use
Considerations

Renal dose adjustment required;
can be used in renal impairment

* Potential risk of acute pancreatitis

* Joint pain




TABLE 397-4 Properties of Insulin Preparations®
TIME OF ACTION

PREPARATION

ONSET, h

PEAK, h

EFFECTIVE
DURATION, h

Short-acting®

Aspart <0.25 0.5-1.5 2-4
Glulisine <0.25 0.5-1.5 2-4
Lisprof <0.25 0.5-1.5 2-4
Regulars 0.5-1.0 2-3 3-6
Inhaled human insulin 0.5-10 2-3 3

Long-acting®

Degludec 1-9 ° 424

Detemir 1-4 ° 12-24¢

Glarginef 2-4 © 20-24

NPH 2-4 4-10 10-16
Examples of insulin combinations®

75/25-75% protamine lispro, <0.25 Dual’ 10-16

25% lispro

70/30-70% protamine aspart, <0.25 Dualf 15-18

30% aspart

50/50-50% protamine lispro, 50% | <0.25 Dualf 10-16

lispro

70/30-70% NPH, 30% regular 0.5-1 Dualf 10-16
Combination of long-acting insulin See text

and GLP-1 receptor agonist

?Injectable insulin preparations (with exception of inhaled formulation) available in
the United States; others are available in the United Kingdom and Europe.
PFormulation with niacinamide has a slightly more rapid onset and offset.°Degludec,
determir, and glargine have minimal peak activity. “Duration is dose-dependent.
eOther insulin combinations are available. '‘Dual: two peaks—one at 2-3 h and the
second one several hours later. 8Also available in concentrations >U-100.




Insulins

Insulin level

< Long (Detemir)
Deglud
\\ ( eg}u ec)

\\ Long (Glargine)

0 2 4 6 8 10 12 14 16 18 20 22 24
Hours After Injection
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Laboratory Abnormalities and Diagnosis

DKA is characterized by
* hyperglycemia (serum glucose > 13.9 mmol/L [250 mg/dL]
* Ketosis
the ketone body, B-hydroxybutyrate, is synthesized at a threefold greater rate than acetoacetate;

however, acetoacetate is preferentially detected by a commonly used ketosis detection reagent

(nitroprusside)

* metabolic acidosis (serum bicarbonate <15 mmol/L with increased anion gap)
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LOWER EXTREMITY COMPLICATIONS

Many individuals with type 2 DM develop a foot ulcer (great
toe or metatarsophalangeal areas are most common

Interventions with demonstrated efficacy in diabetic

foot ulcers or wounds:

(1) off-loading

(2) Debridement

(3) wound dressings

(4) appropriate use of antibiotics
(5) Revascularization

(6) limited amputation.
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Table 10.2—Recommendations for statin and combination treatment in adults
with diabetes

ASCVD or
10-year ASCVD
Age risk >20%

Recommended statin intensity® and combination
treatment*

<40 years No Nonet
Yes High
e In patients with ASCVD, if LDL cholesterol =70
mg/dL despite maximally tolerated statin dose,
consider adding additional LDL-lowering therapy
(such as ezetimibe or PCSK9 inhibitor)#

Moderate$
High
e In patients with ASCVD, if LDL cholesterol =70
mg/dL despite maximally tolerated statin dose,
consider adding additional LDL-lowering therapy
(such as ezetimibe or PCSK9 inhibitor)
considered based on risk-benefit profile and presence of ASCVD risk factors. ASCVD risk factors

include LDL cholesterol =100 mg/dL (2.6 mmol/L), high blood pressure, smoking, chronic kidney
disease, albuminuria, and family history of premature ASCVD. fHigh-intensity statin may be

=40 years

Recommendations for using

statin in diabetic patient

Table 10.3—High-intensity and moderate-intensity statin therapy*

High-intensity statin therapy
(lowers LDL cholesterol by =50%)

Moderate-intensity statin therapy
(lowers LDL cholesterol by 30-50%)

Atorvastatin 40-80 mg
Rosuvastatin 20-40 mg

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Pitavastatin 2-4 mg

*Once-daily dosing. XL, extended release.

American Diabetes Association.



Recommendations for using aspirin

As primary prevention

both men and women _
and at least one additional major risk factor

(family history of premature ASCVD, hypertension, dyslipidemia, smoking,

or chronic kidney disease/albuminuria)

who are not at increased risk of bleeding

(e.g., older age, anemia, renal disease)



Recommendations for the Treatment of
Confirmed Hypertension in People With Diabetes

‘ Initial BP <160/100 mmHg ’ ‘ Inltlal BP 2160/100 mmHg ‘

¥ ' ' '

[ Start one agent ] [ Lifestyle management ] [ Start two agents ]

¥ ¥

[ Albuminuria* ] [ Albuminuria* ]
| | | |
No Yes No Yes
Start one drug: Start: Start drug from Start:

= ACEI = ACEi or ARB 2 of 3 options: = ACEi or ARB
- ARB « ACEi or ARB and
s CCB*** s CCB*** * CCB*** or Diuretic**
* Diuretic** * Diuretic** 1

; + !

Assess BP Control and Adverse Effects

Treatment tolerated Not meeting target Adverse effects
and target achieved *
* Add agent from Consider change to
[ Continue therapy J complementary drug class: alternative medication:
« ACEi or ARB « ACEi or ARB

r—> - CCB*** « CCB***
* Diuretic** « Diuretic**
Not meeting target
on two agents t I Adverse } l

effects

Assess BP Control and Adverse Effects

Treatment tolerated Not meeting target or
and target achieved adverse effects using a drug
t from each of three classes
[ Continue therapy ] Consider Addition of Mineralocorticoid Receptor Antagonist;

Refer to Specialist With Expertise in BP Management




