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Ketones 

• DKA IS A DANGEROUS AND POTENTIALLY LIFE 
THREATENING CONDITION WITH EARLY APPROPRIATE 
MEDICAL INTERVENTION ESSENTIAL. 

• What are Ketones 

• Metabolism of fats can provide the body with energy 

when glucose is not available to the cells Ketones are 

the by-product of fat metabolism 

• In diabetes, if there is a lack of insulin, glucose may 

not be available for energy. 

• As insulin is responsible for transporting glucose into 

cells, the bodies cells will be starved of glucose for 

energy. So fats are metabolised for energy resulting in 

ketones. 

 



Ketosis and Ketoacidosis 

• When Ketone levels rise Ketones can 

be very dangerous as they can cause a 

profound change in blood acidity level 
• Two terms: Ketosis and Ketoacidosis 

• Ketosis describes an elevated level of 

ketones in the blood 

• Ketoacidosis relates to the pH of the 

blood dropping dangerously, below 7.35 

(more acidic) as a result of the 

presence of ketone bodies 

 



Blood Ketone Levels 

Blood Ketone Level 

  

State 

<0.6 mmol/L 

  

Normal 

>0.6 mmol/L 

  

Ketosis 

>1.5 mmol/L 

  

Risk of DKA 

>3.0 mmol/L 

  

DKA 



DKA in Pregnancy 

   

• DKA in pregnancy occurs more frequently, more rapidly, 
and at lower blood glucose levels 

 

• This is due to the baby’s demands, taking glucose from 
the mother, and pregnancy hormones that inhibit 
insulin. 

  
• DKA occurs in 9% of diabetic pregnancies and is the 

major cause of fetal loss, with a mortality rate of 30-
90%, when it occurs 

 



Management of DKA 

• Clinical assessment : Consider diagnosis of DKA 
in any patient with a history of diabetes that 
presents acutely and is unwell; perform capillary 
glucose, capillary ketones and venous blood gas. 

• PH < 7.3 

• Blood glucose >11 or history of diabetes 

• Base Excess > 2 

• Blood Ketones >3mmols/L 

• Follow the DKA pathway in pink folder 



Maternal deaths related to diabetes 
2009-2018 

Total- 322 (215 indirect, 107 direct) 

6 mums died of causes related to diabetes 

• 2 died of DKA during pregnancy 

• 2 of DKA after delivery 

• 1 of complications of pancreatitis 

• 1 of hypoglycaemia in bath (advise not to bath alone!) 

• 1 “Diabetic death in bed” syndrome (several theories 
about cause- ? Nocturnal hypoglycaemia causing 
arrhythmias, ? abnormal nerve signals to heart) 

 



NM 

• T1Dm for 8 years (Levemir 24 am and 60 pm, 
Novorapid tds) 

• Asthma 
• BMI-39 
• G2, P1, 26/40 

 
• Emergency admission to obstetrics ward directly (8 

hour waiting time in ED) on Sunday 23:45 
• 2/7 vomiting, streaks of blood in vomit, no melena 
• Husband D&V 1/52 ago- resolved 
• Asthmatic- breathless, but not wheezy 

 



On arrival 

• RR-26/min 
• Pulse 130/mil 
• BP 118/70 
• ECG- sinus tachycardia (“leads difficult to stick”) 
• Some chest pain worse on inspiration 

 
• Urine ketones- 3+ 
• Glucose-10.7 mmol/l 
• WBC-21.7 
• CRP-100 



Differential diagnosis on admission: 

1. Vomiting secondary to gastroenteritis 

2. Dehydration due to vomiting 

3. Not obviously DKA 

4. Possibly PE 

5. ? Cardiac cause of chest pain? (T1DM and ↑ 
BMI) 



DKA 

• Hyperventilating and cough- PE and chest 
infection suspected 

 

• Throat swab- influenza- started on Tamiflu 



DKA 

ABG 23:45 
 
pH- 7.313 
pCO2-2.11 
PO2-12 
Bibarbonate-12 
 
 
Blood ketones-
5 
BM-11.6 
 
 
Iv fluids- slow 

VBG 01:50 
 
pH-7.285 
pCO2-2.59 
Bicarbonate-
12.4 
 
 
 
BM-9.9 
 
Iv fluids- slow 
Iv co-amoxiclav 
Therapeutic 
clexane 

ABG 09:40 
 
pH-7.27 
pCO2-2.42 
Bicarbonate-11.7 
 
 
 
Blood ketones- 4.4 
 
 
Medical review stat 
DKA treatment 
started 10 hours post 
initial presentation 



Issues 

• Normal glucose level at presentation, therefore DKA not 
thought of and insulin not prescribed→ delay in diagnosis and 
treatment 

• Provision of home ketone monitoring essential in pregnant T1 
patients 

• No explanation for the cause of metabolic acidosis 

• Medical  and anaesthetic opinion sought 2x- DKA was not 
considered 

 



Diagnostic problems in pregnancy 

• DKA can occur at normal glucose levels 

• Occurs very rapidly 

• Hyperventilation from DKA mistaken for respiratory 
pathology 

• DKA can present in T2DM and GDM in pregnancy 

• Can be a new presentation of T1DM 



Precipitants 

• Acute illness (infection)- peripheral utilisation 
of glucose reduced by 50%  

• Use of steroids (fetal lung maturation) 

• Omission of insulin 

• Severe emotional stress 

• Hyperthyroidism 

• Hyperemesis gravidarum 

• New diagnosis of T1DM in pregnancy (30%) 

 



How does DKA present in pregnancy? 

• Often as abdominal pain 

• Rapid and deep respiration 

• Nausea 

• Lethargy 

• Mental clouding 

• Polyuria, polydipsia 

• Muscle cramps (loss of electrolytes) 

• Acetone breath odour 



Treatment- fast and vigorous 
 

Longer fetus exposed to adverse metabolic environment to higher 
chance of damage 
 
• Iv fluids 
• Iv insulin (but also sc long acting insulin to continue) 
• Iv potassium 
• Iv glucose if BG < 15 mmol/l and still acidotic 
• Thromboprophylaxis 
• Continuous CTG monitoring 
 
Correction of fetal hypoxia: 
• Correction of maternal academia and dehydration 
• Maternal oxygenation 
• Left maternal decubitus position 

 



Fetal outcomes 

• DKA in 11/888 pregnant women on insulin (4- 
GDM, 7- Pre-existing diabetes) 

• 3 fetal deaths (27% fetal mortality) 
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GIK Infusion Charts 



3 Versions  
(make sure you use the correct one!) 

Low Dose  Standard Dose            High Dose 

<50kg (30units)  50-90kg (30-70units)          >90kg (70units) 



Insulin chart 



Insulin chart 



Insulin chart 



Hypoglycaemia 

• Blood glucose level <4mmols 
• Shakiness 
• Nervousness or anxiety 
• Sweating, chills and clamminess 
• Irritability or impatience 
• Confusion, including delirium 
• Rapid/fast heartbeat 
• Lightheadedness or dizziness 
• Hunger and nausea 
• Sleepiness 
• Blurred/impaired vision 
• Tingling or numbness in the lips or tongue 
• Headaches 
• Weakness or fatigue 
• Anger, stubbornness, or sadness 
• Lack of coordination 
• Nightmares or crying out during sleep 
• Seizures 
• Unconsciousness 

 



Hypoglycaemia 

• Reduced hypo awareness in pregnancy 

• Reduced hypo awareness with some drugs i.e. 
Labetalol 

• Hyperemesis – risk of hypoglycaemia 

• Less insulin resistance postnatally 

• Use of insulin in pregnancy (GDM and T2 DM) 



Hypoglycaemia is a blood glucose of 4 mmol/l or less  
(if not less but symptomatic give small carbohydrate snack for symptom relief and monitor glucose levels)   

HYPO BOX: For Treatment of Hypoglycaemia in Patients with Diabetes (Adult inpatient 

care) 

Repeat at 5-15 min intervals as necessary depending on patient symptoms and glucose  
concentrations.  

Once conscious, follow yellow  
step one and two 

To prevent glucose levels falling again ensure long-acting carbohydrates such as adequate amounts of bread/potato/rice is eaten with  a meal or a  

snack such as 2-3 biscuits, fruit, current bun is eaten if it is not a meal time.  Continue regular monitoring for  24 – 48 hours and reflect on cause of  

hypo event.  Refer to diabetes specialist team if no obvious cause of hypo event 

 
 

MILD 
Alert, conscious and  

able to swallow 
 
 
 
 

 
 

MODERATE 
Drowsy or uncooperative  

and/or risk of choking 
 
 
 

 
 

SEVERE  -  Call 2222 and Fast Blp Doctor 
Unconscious and potential for  

no gag reflex, and/or fitting, and/or NBM 
 
 
 

   STEP 1     

STEP 2 

 
 
Initially administer 1x25g Glucose 40% oral gel 

from the hypoglycaemia kit inside the cheek.  

Massage outside of cheek allowing it to be  

absorbed or swallowed.  If Glucose 40% oral 

gel unavailable use 10-20g fast acting glucose 

such as 2 tsp sugar in water or 200ml glass of  

fizzy drink or patients own remedy if appropriate 

 
 

Initially administer ONE or TWO tube(s) of  

glucose 40% oral gel from the  

hypoglycaemia kit, inside the cheek.   

Massage outside of cheek allowing it to  

be absorbed  

 

 

 
 

1) Check ABC.  Place in recovery position if required    

2) Administer IM injection of Glucagon 1mg using  

GlucaGen Kit stored in locked ward fridge.     

3) If no response from Glucagon within 5-10 minutes, 

doctor to administer IV injection of 50% dextrose,  

25 - 50mls, administered slowly through a large vein  

and large gauge cannula 

 

 

STEP 3 

INSULIN SHOULD NOT BE OMITTED FOLLOWING AN EPISODE OF HYPOGLYCAEMIA.  

If you are concerned, patients should be assessed for a smaller insulin dose rather than an omission 



Hyperosmolar Non-Ketotic 
Diabetic State (HHS) 

• The hyperglycaemic hyperosmolar state (HHS) is a medical 
emergency. HHS is different from diabetic ketoacidosis 
(DKA) and treatment requires a different approach.  

• Although typically occurring in the elderly, HHS is 
presenting in ever younger adults and teenagers, often as 
the initial presentation of type 2 diabetes mellitus 

•  (T2DM). It has a higher mortality than DKA and may be 
complicated by vascular complications such as myocardial 
infarction, stroke or peripheral arterial thrombosis. Seizures 
and cerebral oedema  

• Whilst DKA presents within hours of onset, HHS comes on 
over   many days, and consequently the dehydration and 
metabolic disturbances are more extreme. 
 



Hyperosmolar Non-Ketotic 
Diabetic State (HHS) 

 

• Undiagnosed Type 2 DM or known cases of Type 2 DM 

•  Hyperglycaemia (blood glucose often > 28 mmol/l) 

•  Usually no ketones in the urine, although may be 
present in patient with 

• vomiting ( Particularly trace or 1+) 

•  No severe acidosis (pH >7.2 and HCO3- often normal) 

• Hyperosmolality (serum osmolality >350 mosm/l) 

• 50% of patients are hypernatraemic 

• ± decreased conscious level and mental confusion 

 



Hyperosmolar Non-Ketotic 
Diabetic State (HHS) 

• The goals of treatment of HHS are to treat the 
underlying cause and to gradually and safely: 

• Normalise the osmolality 

• Replace fluid and electrolyte losses 

• Normalise blood glucose 

Prevent: 

• Arterial or venous thrombosis 

• Other potential complications e.g. cerebral 
oedema 

 


