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Hyperglycemia

Pre-diabetes* |  Diabetes Mellitus
Impaired fasting | Insulin  Insulin
MNormal glucose or . Not  required required
Type of glucose impaired glucose | insulin for for
Diabetes tolerance tolerance | requiring control survival
I
Other -ﬁ-
specific types |
Gestational —-ﬁl-—
Diabetes !
TimE {?EE rS} *Ib
I
FPG <5.6 mmolL | 5.6-6.9 mmollL | =7.0 mmol/L
(100 mg/dL) | (100—125 mg/dL) | (126 mg/dL)
|
2-h PG <7.8 mmollL | 7.8-11.0 mmolL | =11.1 mmol/L
(140 mg/dL) | (140—199 mg/dL) | (200 mg/dL)
A1C <5.6% 5. 7—6.4% I =6.5%
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South-East ; Asia g
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Western Pa
2010: 77 mil
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TABLE 344-2 Criteria for the Diagnosis of
Diabetes Mellitus

¢ Symptoms of diabetes plus random blood glucose concentration
>11.1 mmol/L (200 mg/dL)? or

* Fasting plasma glucose =7.0 mmol/L (126 mg/dL)’ or
* AIC > 6.5%F or

¢ Two-hour plasma glucose =11.1 mmol/L (200 mg/dL) during an
oral glucose tolerance test?

]
sRandom Is defined as without regard to time since the last meal.

bFasting is defined as no caloric intake for at least 8 h.

“The test should be performed in laboratory certified according to A1C standards of
the Diabetes Control and Complications Trial.

“The test should be performed using a glucose load containing the equivalent of 75 g
anhydrous glucose dissolved in water, not recommended for routine clinical use.




TABLE 344-3 Risk Factors for Type 2 Diabetes
Mellitus

Family history of diabetes (i.e., parent or sibling with type 2 diabetes)
Obesity (BMI =25 kg/m32)
Physical inactivity

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

Previously identified with IFG, IGT, or an A1C of 5.7-6.4%
History of GDM or delivery of baby =4 kg (9 Ib)
Hypertension (blood pressure =140/90 mmHQg)

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

Polycystic ovary syndrome or acanthosis nigricans

History of cardiovascular disease
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TABLE 344-8 Treatment Goals for Adults With

Diabetes?
Index Goal
Glycemic control®
A1C <7.0%"°

Preprandial capillary plasma 3.9-7.2 mmol/L (70-130 mg/dL)
glucose

Peak postprandial capillary <10.0 <1.7 mmol/L (<180 mg/dL)
plasma glucose ?

Blood pressure <130/80
Lipids®
Low-density lipoprotein <2.6 mmol/L (100 mg/dL)
High-density lipoprotein =1 mmol/L (40 mg/dL) in men
=1.3 mmol/L (50 mg/dL) in
women
Triglycerides <1.7 mmol/L (150 mg/dL)
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TABLE 344-4 Laboratory Values in Diabetic
Ketoacidosis (DKA) and
Hyperglycemic Hyperosmolar State
(HHS) (Representative Ranges at

Presentation)
Y T
Glucose* mmal/L (mg/dL) 13.9-33.3 33.3-66.6
(250-600) (001200
Sodium, meg/L 125135 135145
Potassium Normal to T Naormal
Magnesium? Narmal Naormal
Chilorides Narmal Narmal
Phosphate® Narmal Narmal
Creatinine Slightly T Moderately T
Dsmolality (mOsm/mlL) 300-320 330-380
Plasma ketones® - +H-
Serum bicarbonate * meg/L <15 meqgiL Normal to
slightly |
Arterial pH 6.8-7.3 >7.3
Arterial Pro, * mmHg 2030 Naormal
Anion gape[Ma - (Cl +HCO)] T Normal to

slightly T




TABLE 344-5 Manifestations of Diabetic
Ketoacidosis

Symptoms Physical Findings
Nausea/vomiting Tachycardia
Thirst/polyuria Dehydration/hypotension
Abdominal pain T_annjrpnegmlssm_aul respira-
Shortness of breath hﬂﬂﬂ-’fi&_ﬁl]lrﬂt[ﬂ aisiress

- Abdominal tenderness (may

Precipitating events resemble acute pancreatitis or
Inadequate insulin surgical abdomen)
administration Lemarmrmm_undaﬁurunerehral
infection (pneumonia/UTV edema/possibly coma
gastroenteritis/sepsis)

Infarction {cerebral, coronary,
mesenteric, peripheral)

Drugs (cocaing)
Pregnancy




TABLE 344-6 Management of Diabetic

Ketoacidosis

100

11.

. Confirm diagneosis {Tplasma glucose. positive serum kefones,

meizbaolic acidosis).

. Admiit to hospital; imtensive-care setting may be necessary for

iresquent monioring or if pH <700 or unconscious.

. Assmees:

serum electrolyies (K+, Ha+, Mg?+, Cl-. bicarbomaie, phosphaie)

Acid-base status—pH, HCO,-, Poo,, B-hydroogybatyrate
Renal function [oreatinine, urime owtput)

. Replace fluids: Z2—3 L of 0.99% salime over first 1—2 h

(1520 mLkp per houwr); subssguently, 0.45% saline

at 250500 mLfsh: change o 5% gluco=ze and 0.45% saline at
150250 miLh when plasma glucose reaches 200 mgfdL
i11.2 mmeolflL).

. Administer shor-acting insulin: IV (0.1 wnit="kg). then

0.1 unitsfkg per our by contimeous: W imfesicon: increase two- 1o
thireefold if no rezponse by 2—4 h. [ the inifial semum potassiom
i <33 mmoll (2.3 megil), do mof administer insulin undil the
potassium = comecied. I the initial serum potassiom s

=5_2 mmoll (5.2 meg'l), do mof supplement K until the
potassium = ommeciesdl

. Assess patient: What precipitated the episode (noncomiplianoe,

imfection, trauma. infarction, cocaine)? Initiate appropriate workup
for precipitating evenit fculfures, CXR, BECG).

. Measure capillary glucose every 1—2 h; measure slecirolytes

iespecially K+, bicarbonats, phosphate] and anion gap
every 4 h for first 24 h.

. Monitor bleod pressure, pulse, respirations. mental status, fluid

imtake and cutput every 1—4 h.

. Replace K4 10 meg'h when plasma K+ < 50-5.2 megL

or 20—30 megdL of imfusion fAuid), BEOG mommal, urine flow amd
normal creatimine documenied; adminisier 40—30 meg'h when
plasma K* = 3.5 meg/L or if bicarbsonate is given. See fext abowt
bicarbonate or phosphate supplementation.

Comtinue abowe umtil patient is siable, glucose goal is

83129 mmolL (150250 maidL), and acdosis is resohved.
Im=ulin imfusion may be decreassd to 0.050.1 unifs'kg per howr.
Adrmminister long-acting insulin as soeon as patient is eating.
Alkpw Tor owerdap in insulin infuesicn and SC insulin injection.




TABLE 344-7 Chronic Complications of Diabetes
Mellitus

Microvascular
Eye disease
Retinopathy (nonproliferative/proliferative)
Macular edema
Neuropathy
Sensory and motor (mono- and polyneuropathy)
Autonomic
Nephropathy
Macrovascular
Coronary heart disease
Peripheral arterial disease
Cerebrovascular disease
Other
Gastrointestinal (gastroparesis, diarrhea)
Genitourinary (uropathy/sexual dysfunction)
Dermatologic
Infectious
Cataracts
Glaucoma
Periodontal disease
Hearing loss



Management of
Type 2 Diabetes

Glycemic control Treat associated Screen for/manage
* Diet/lifestyle conditions complications
* Exercise * Dyslipidemia of diabetes
« Medication * Hypertension * Retinopathy
* Obesity  Cardiovascular
« Coronary heart disease
disease « Nephropathy

« Neuropathy
 Other complications




TABLE 344-11 Agents Used for Trestment of Type 1 and Type 2 Dizbetes
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TABLE 344-12 Properties of Insulin

Secretagogues
Daily Dosage, Duration of

Class/Generic Name mg Action, h
Sulfonylureas

Glimepiride 1-8 24

Glipizide 540 12-18

Glipizide (extended release) 5-20 24

Glyburide 1.25-20 12-24

Glyburide (micronized) 0.75-12 12-24
Nonsulfonylureas (Meglititinides)

Repaglinide 0.5-16 26

Nateglinide 180-360 2—-4
GLP-1 agonist

Exenatide 0.01-0.02 4-6

Liraglutide 0.6-1.8 12-24
Dipeptidyl Peptidase-4 Inhibitors

saxagliptin 2.5-5 12-16

Sitagliptin 100 12-16

Vildagliptin 50-100 12-24




TABLE 344-10 Properties of Insulin Preparations

Time of Action
Effective

Preparation Onset,h  Peak,h  Duration, h
Short-acting

Aspart <0.25 0.5-15 34

Glulisine <0.25 0.5-15 34

Lispro <0.25 0.-15 34

Regular 0.5-1.0 2-3 4-6
Long-acting

Detemir 1-4 —= Up to 24

Glargine 1-4 —= Up to 24

NPH 14 6-10 10-16

Insulin combinations

75/25—75% protamine <0.25 1.5h Up to 1016
lispro, 25% lispro

70/30—70% protamine <0.25 1.5h Up to 1016
aspart, 30% aspart

50/50-50% protamine <0.25 1.5h Up to 10-16
lispro, 50% lispro

70/30—70% NPH, 0.5-1 Dual b 10-16
30% reqular
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= | ana- ana- ana- % | Insulin Insulin G
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Patient with type 2 diabetes

Medical nutrition therapy,
increased physical activity,

weight loss
+

metformin
Y

Combination therapy
-metformin + second agent

Combination therapy l
-metformin + two | Insulin + metformin I
other agents @5@ T

Figure 344-14 Glycemic management of type 2 diabetes. See text for




TABLE 344-13 Guidelines for Ongoing Medical
Care for Patients With Diabetes

¢ Self-monitoring of blood glucose (individualized frequency)

¢ A1C testing (2—4 times/year)

¢ Patient education in diabetes management (annual)

¢ Medical nutrition therapy and education (annual)

¢ Eye examination (annual)

¢ oot examination (1-2 times/year by physician; daily by patient)
¢ Screening for diabetic nephropathy (annual; see Fig. 344-11)
¢ Blood pressure measurement (quarterly)

¢ Lipid profile and serum creatinine (estimate GFR) (annual)

¢ |nfluenza/pneumococcal immunizations

¢ (onsider antiplatelet therapy (see text)
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