Update on Diabetes

National UK Guidelines for the
Management of Diabetes
Ketoacidosis

Joint British Diabetes Societies (Association of British
Clinical Diabetologists Diabetes UK, Welsh Endocrine
Society and Scottish Diabetes Consortium).
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The triad of DKA (hyperglycemia, acidaemia, and ketonaemia) and other conditions with
which the individual components are associated.
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Symptoms of Hyperglycaemia

Common, but symptoms usually tolerated

Tiredness
Urination
Thirst
Drinking
Blurred vision
Weight loss

Coma is late and unconsciousness uncommon



Causes of Diabetic Ketoacidosis

Newly diagnosed type 1 diabetes
Inter-current iliness (never stop insulin)

Omission of insulin

Usually young people, prognosis should be good

Condition should often be preventable, poor outcome is a disaster



Hyperglycaemic Coma & Pre-coma

DKA HONK
Hyperglycaemia ++ b+
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Ketones ++

Osmolality ++



Insulin Levels in DKA and HONK
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— Gluconeogenesis
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Hyperglycaemic Coma & Pre-coma

DKA HONK
Hyperglycaemia ++ ++++
Acidosis ++
Ketones ++

Osmolality ++



Features of Diabetic Ketoacidosis

Hyperglycaemia (Not invariable)
Dehydration
Metabolic acidosis pPH<7.2 or H+>63 or HCO3 <15

Ketosis



Clinical Features of Diabetic Ketoacidosis (DKA)

Thirst

Polyuria

Confusion, stupor Coma >5%
Hyperventilation (Kussmaul ventilation) Acidosis
Nausea, vomiting

Abdominal pain Acute abdomen
Dehydration

Ketones on the breath, sweet, acetone-like



Pathogenesis of Diabetic Ketoacidosis
(DKA)

Deficiency of Insulin

Hepatic glucose production f t Lipolysis
Peripheral glucose uptake l 1 Free fatty acids
Hyperglycaemia I Ketone bodies, Acidosis
Osmotic diuresis Nausea, vomiting

Fluid & electrolyte depletion

Death



Definition and Diagnosis

DKA consists of the biochemical triad of hyperglycemia,
ketonaemiaand acidaemia

A Glucose > 11 mmol/L
ApH<7.3
A HCO3 <15 mmol/L

A Presence of ketonaemia > 3mmol/L or presence of
Ketonuria




Diagnostic Criteria for DKA and HONK

DKA

Mild Moderate Severe HHS
Plasma glucose (mmol/L) >14 >14 >14 >33
Arterial pH 7.25 7.007.24 <7.00 >7.30

7.30

Serum bicarbonate (mEg/l) 15 18 10to<15 <10 >15
Urine ketones Positive Positive Positive Small
Serum ketones Positive Positive Positive Small
Effective serum osmolality Variable Variable Variable >320
(mOsm/kg)
Anion ga|c'-)-' >10 >12 >12 Variable
Alteration in sensoria or mental  Alert Alert/drowsy Stupor/come Stupor/coma

obtundation



Typical total body deficits of water and electrolytes in DKA and HHS

Total water (l) 6 9
Water (ml/kg) 100 1001 200
Na’ (mEg/kg) 7i 10 5i 13
ClI' (mEqg/kg) 35 5115
=) 3i5 4i 6
PO, (mmol/kg) 517 3i 7
Mg™ (mEg/kg) 1i 2 11 2
Ca" (mEg/kg) 1/ 2 12

" Data are from Ennis et al. (15) and Kreisberg (8);

“Per kilogram of body weight



Capillary Blood Ketones
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Table 1 Baselne characteistics, hlF-if of fhydroxybutyrate (B-OB) and time taken for-OHB to al below 1 ol i 14 patients admitted with diabetic ketoacidosis

Time taken for
Diagnosis and date of ~ §-OHB, Bicarbonate, Glucose, Urinary ~ HbA,,  WCC, Haltife  §-OHB to fall o
Patient  Age Sex onset mooll pH  mmoll  mmoll Ketones (%) X100 Precipitan B-OHB () 1 mmoll (b}
8§ M Typel1%4 L3 64 3l 1 ++4+ 106 3181 Omitted insulin—vomiting Ly 1508
66 F o Typel 1988 1074 743 106 43 Negaovet 138 114 None identified L4 8.7
bR F Tyel9nt > 7349 121 03 4444 85 1136 None identified 0.94 87§
4 50 F Typel: It presentation 59 7.203 59 BY weee 108 1407 It presentation 5 83
5% M Typel19% 817 7205 62 BY weee 98 826 Omitted insulin—vomiting 183 1112
6 18 M Typel1%s 6 7209 60 oo weee D ASIS Omited nsuliv=alcohol +4 + , vomiting 1,97 9.50
70 M Typel19% 51 7055 34 2 wav 88 26 Omited insulin=alcohol +4 + VRN
8 M F Typel199 934 18 W7 BA - veer B4 1867 Ecoltin blood cultures, vomiting L36 7.0
) O F Tyel 1or 729 112 N7 eee 80 122 Omitd isulin=voniting 0.69 6.00
0 58 F Typeldstpresentation 59 7343 95 146 141169 st presentation 143 1000
127 F Typel198 681 703 60 b4t 80 A70 Urinary tract infection, pregnant 0.93 538
26 M Tyelt9n 39 7138 46 08 ++4+ 96 204 None identied .59 8.00
3 37 M Tyel19 583 7310 143 B35 ek 21,63 Reduced insulin dose—vomiting 131 500
4 30 M Typel 42 73 10 3 w444 L1 318 RLL preumonia, vomiing 1.5 6.00

“Died: cause of death was ishaemic heat dsease i patient 1 and DKA in paten 2, fNormal plasma lactate on admission,
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Figure 2 Beta-hyroxybutyrate (®) and glucose (O) concentrations
with time (hours) from initiation of insulin treatment in two patients
with diabetic ketoacidosis. *Ketone sensor displayed the reading



Capillary Blood Ketone (fhydroxybutyrate)
Interpretation

A 0-1.0 mmol/L Treat glucose appropriately

A 1.1-3.0mmol/L Treat glucose appropriately and retest
glucose and ketones in 1 hour

A >3.0mmol/L At risk of developing DKA, check
VENOUS blood gases

Diabetic Med 2001; 18:648



Epidemiology

A Annual incidence rate ranges from 4.6 to 8 episodes per 1,000
patients with diabetes (Johnson 1980, Faich 1983)

A Accounts for 50% of diabetaglated admissions in young persons
and 49% of all primary diabeterelated admissions (Fishbein
1995,Umpierrez 1997)



Mortality

A Over the past 30 years, there has been no reported reduction in
mortality rates, which remain between 3.4 and 4.6% (Basu 1993)

A More recently, however, mortality rates from DKA have markedly
decreased from 7.96% 20 years ago to 0.67% (Lin 2005).

A Mortality is predominantly due to underlying morbidity, such as
sepsis or AMI (Hamblin 1989), but deaths also occur as a result «
hypokalaemianduced arrhythmias and cerebral oedema.



Potassium

Hypokalaemia

Weakness
Paralytic lleus
Polyuria

Cardiac arrhythmias Death

Hyperkalaemia

Weakness

Cardiac arrest Death



