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Abstract:Background: Hyperglycaemic Emergencies, He, Is An Acute Metabolic Complication Of Diabetes 

Mellitus (Dm) Characterized By Hyperglycaemia, Dehydration, Changes In Plasma Osmolality And 

Electrolytes Disorders In Which Soluble Insulin And Intravenous Fluids Are Required For Correction. 

Treatment Outcome Is Determined Largely By Its Precipitating Factors And Co-Morbid Conditions, Accurate 

Diagnosis And Proper Management.Objectives: To Highlight The Need For Accurate Diagnosis Of Diabetic 

Keto-Acidosis, Dka, Hyperosmolar Hyperglycaemic State, Hhs Etc, Draw Attention To Errors In Management 

Of Hyperglycaemic emergencies And Create Awareness For Early Endocrinology Review  Case Reports:Case 

1Mrs F.N Is 46 Years Old, Living With Diabetes, Admitted Via The Accident And Emergency (A & E) 

Department On Account Of Cerebro-Vascular Accident, Cva (Stroke) With Random Blood Glucose, Rbg Of 

563mg/Dl. History Of Severe Headache, Vomiting, Fits, Fever And Neck Stiffness Were Absent. An Urgent 

brain Ct Scan Excluded A Haemorrhagic Stroke. He Presented At A & E To 

 A Medical Unit Who Admitted And Managed For Cva (Stroke). Endocrinology Review Was Sought One Week 

Post Admission When His Condition Has Deteriorated.Case 2Mr Z.O Is A 63 Year Old FarmerAdmitted At The 

A & E Unit With A Diagnosis Of Poor Glycaemic Control And Right Diabetic Foot Ulcer With Bacterial 

Infections. Rbg At Presentation Was 1015mg/Dl. He Was Placed On Antibiotics And Subcutaneous T.D.S 

Soluble Insulin. Endocrinology Review Was Asked For After The Patient Has Been In The Medical Ward For 9 

Days And In A Poorer Clinical State Than When He Presented At A & E.ConclusionHyperglycaemic 

Emergencies Were Not Diagnosed Appropriately In These Cases Admitted By Other Medical Specialties, 

Precipitants And Co-Morbid Conditions Were Not Identified For What They Were While Hyperglycaemic 

emergencies Were Not Managed Based On The Local Treatment Guidelines With Early Involvement Of The 

Diabetes Care Team. 

Key Words: Hyperglycaemic emergencies, Early endocrinology Review, Precipitants of hyperglycaemic  

emergencies  
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I. Introduction 
Hyperglycaemic Emergency Refers To Potentially Fatal Acute Metabolic Complications Of Dm 

Typically Represented By Dka And Hhs
1
. The Hallmark

2 
Of Hyperglycemic Emergency (Dka, Hhs Etc) Is 

Decreased Insulin Levels Which May Be Absolute Or Relative, Decreased Glucose Use And Increased Hepatic 

Gluconeogenesis From Elevated Counter-Regulatory Hormones Such As Cortisol, Glucagon And 

Catecholamines, Increased Lipolysis And Ketogenesis In Dka.  

Hyperglycemic Emergencies Are Associated With Significant Morbidity And Mortality
3
. 

Hyperglycemic Emergency Constitutes One Of The Main Reasons Why A Diabetic Patient Is Admitted In 

Nigeria
4, 5

, Accounting For 40% Of Dm Admissions
6
 In An Urban Hospital In Lagos, South Western Nigeria. In 

Ilorin, The Crude Mortality
7
 Rate For Dka And Hhs Was 22% And 25% Respectively While In Ife, Dka Was 

The Commonest Cause Of Diabetic Deaths
4
.  

In Dka
8
, Absolute Insulin Deficiency Results In Increased Lipolysis, Increased Free Fatty Acid 

Generation Which Undergoes Beta-Oxidation In The Liver Mitochondria To Form Ketoacids (3-Beta 

Hydroxybutyrate, Acetoacetate And Acetone) Resulting In Metabolic Acidosis. 

There Is, Also, Increased Hepatic Glycogenolyis And Increased Proteolysis With Enhanced Generation 

Of Amino Acid Residues Which Together With The Increased Glycerol Generated From Lipolysis Serve As 

Substrates For Increased Gluconeogenesis. With Decreased Glucose Utilization By The Peripheral Tissues Due 



Hyperglycaemic Emergencies – A Need For An Appropriate Diagnosis. 

DOI: 10.9790/0853-1703036871                               www.iosrjournals.org                                               69 | Page 

To Insulin Deficiency, Increased Glycogenolysis And Gluconeogenesis, There Is Hyperglycemia Which Causes 

Osmotic Diuresis Leading To Marked Dehydration And Electrolyte Losses.    Hhs
9
 Occurs In The Setting Of 

Relative Insulin Deficiency Accompanied By Release Of Counter-Regulatory Hormones (Glucagon, Cortisol, 

Catecholamines Etc) But Presence Of Some Insulin Reserve Prevents Lipolysis Leading To Minimal Or Absent 

Ketogenesis. 

Precipitating Factors For Dka
10, 11 

Include Infections Of Which The Commonest Is Uti And Foot 

Ulcers/Gangrene. Others Include Stroke, Myocardial Infarction Etc. 

The Following Measures
12, 13

 Are Involved In Hyperglycaemic emergency Management: General 

Measures, Fluid Replacement, Insulin Therapy, Electrolytes Replacement, Monitoring, Correction Of  

Hyperosmolality, Identification And Treatment Of Underlying Cause(S), Resolution And Conversion To Home 

Therapies. Treatment Of Such Precipitating Factors As Infections, Foot Ulcers And Sepsis Should Be Carried 

Out Concurrently To Achieve A Favorable Outcome. 

In Many Cases, Hyperglycaemic emergencies Present First To The General Practitioner At The 

Peripheral Hospital Or To The Non Endocrinology Unit Of Tertiary Hospitals (Medical Officers Of Emergency 

Departments, General Surgeons, Obstetricians Or Other Internists). A Need For This Report, Therefore, Exists 

To Create Awareness Of The Dangers Of Not Making The Appropriate Diagnosis Of Hyperglycaemic 

emergency Or Involving The Diabetes Care Team Early In The Management.  

 

Aim/Objectives: 

To HighlightThe Need For Accurate Diagnosis Of The Hyperglycaemicemergency Pattern (Dka, Hhs, Etc), 

Draw Attention To Errors In Management Of Hyperglycaemic emergencies And To The Need For An Early 

Endocrinology Review.  

 

Case 1: 

Mrs F.N Is A 46 Year Old School Teacher Living With Diabetes For More Than 8 Years. While 

Watching Her Favourite Cartoon Movie One Afternoon, She Developed Sudden Onset Weakness Of The Right 

Side Of Her Body, Facial Weakness And Speech Impairment. She Was, However, Conscious. On Presentation 

At The A And E Unit Of Federal Medical Centre, Fmc, Umuahia Some 4 – 6 Hours Later, She Gave No History 

Of Severe Headache, Vomiting, Fits, Fever Or Neck Stiffness.  

Physical Examination Showed A Conscious Middle Aged Woman, Afebrile, Dehydrated, Pulse Rate 

96/Min, Bp 150/90mmhg, Had Lateralizing Signs With No Neck Stiffness. Chest And Abdomen Were 

Essentially Normal. Her Random Blood Glucose At Presentation Was 563mg/Dl And Her Other Results Are As 

Stated Below: 

 

Laboratory Results: 
 

    Parameters 

 

 Results  

 

Reference Range 

N a  ( M m o l / L ) 1 3 9 . 0 1 3 5  –  1 5 5 

K  ( M m o l / L ) 4 . 6 3 . 5  –  5 . 5 

C a   ( M m o l / L ) 2 . 1 2 . 2  –  2 . 6 

C l   ( M m o l / L ) 1 0 7 9 6  –  1 0 8 

H c o 3  ( M m o l / L ) 1 5 2 4  –  3 0 

P o 4  ( M m o l / L ) 1 . 0 0 . 8  –  1 . 4 

U r e a  ( M g / D l ) 

Creatinine (Mg/Dl) 

3-Betahydroxylbutyrate  (Mmol/L) 

4 6 

0.7 

6.9 

1 5  –  5 5 

0.5 – 1.5 

< 5 

 

Urinalysis Showed Glycosuria +++, Ketonuria+++ And Proteinuria+ While Urine Culture Did Not 

Grow Any Organism. Urgent Brain Ct Scan Done Same Day Showed No Hyper-Dense Lesion (Negative For 

Hemorrhagic Stroke) And Other Baseline Results Were Essentially Normal. She Was Initially Admitted And 

Managed By A Non-Endocrinology Unit For Ischemic Cva (Stroke) With Normal Saline, Antioxidants, Anti-

Platelet, Oral Anti-Diabetic Agents And Physiotherapy.  

One Week Later, The Patient Had Become Unconscious With A Random Blood Glucose Fluctuating 

Between 400 – 600mg/Dl And The Diabetes Care Team Was Invited To Review Because Of Poor Glycaemic 

Control. Unfortunately, The Patient Passed On Later.   

 

Case 2: 

Mr. Z.O, A 63 Year Old Farmer, Not Previously Known To Be Living With Diabetes, Sustained A 

Shrub Stump Injury On The Sole Of His Right Foot While In His Farm. A Neighbor-Hood Nurse Gave Him 

Some Initial Treatment. Three Weeks Later, Mr. Z.O Presented In The A And E Unit Of Fmc, Umuahia With A 

Foul Smelling Wound On His Right Foot, Fever, General Body Weakness And Impaired Consciousness. 
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Examination Showed An Acutely Ill-Looking Man Who Was Febrile (Temperature 38.9 Degrees Centigrade), 

Dehydrated But Not Pale. Musculoskeletal System Examination Showed A Right Foot Ulcer On The Plantar 

Surface Measuring 8 X 13cm, Irregular In Shape, Involving The Underlying Muscles And Tendons With Much 

Slough, Oozing Offensive, Foul-Smelling Discharges. The Surrounding Skin Was Hyperpigmented And The 

Whole Foot Was Swollen. He Was Conscious But Drowsy. His Pulse Was 104/Minute, Blood Pressure 

100/70mmhg But The Other Systemic Examinations Were Essentially Normal.  

Rbg At Presentation Was “Hi” By A Glucometer (Laboratory Result Was 1015mg/Dl). A Working 

Diagnosis Of Poor Glycaemic Control With Right Diabetic Foot Ulcer Was Made By The Managing Medical 

Unit. Other Investigation Results Are Shown Below:       

 

 Laboratory Results: 
 

    Parameters 

                          Results   

    Reference Range 

N a  ( M m o l / L ) 1 3 8 1 3 5  –  1 5 5 

K  ( M m o l / L ) 4 , 9 3 . 5  –  5 . 5 

C a   ( M m o l / L ) 2 . 3 2 . 2  –  2 . 6 

C l   ( M m o l / L ) 9 8 9 6  –  1 0 8 

H c o 3  ( M m o l / L ) 3 0 2 4  –  3 0   

P o 4  ( M m o l / L ) 1 . 1 0 . 8  –  1 . 4 

U r e a  ( M g / D l ) 

Creatinine (Mg/Dl) 

3-Betahydroxylbutyrate (Mmol/L) 

3 2 

1.3 

0.2 

1 5  –  5 5 

0.5 – 1.5 

< 5 

 

Urinalysis Showed Glucose ++++, Ketone +, Protein ++, Urine Culture Was Negative. 

Wound Swab Culture Yielded Mixed Growth Of Staphylococcus Aureus And Coliform Organisms Sensitive To 

A Number Of Locally Available Antibiotics.   

The Medical Team That Admitted Mr. Zo Started Him On A Broad Spectrum Antibiotics Before 

Switching To The Sensitive Antibiotics, One Litre Of Normal Saline Daily For 72 Hours, Antipyretic Agents, 

Wound Debridement And Dressing As Well As T.D.S Soluble Insulin. Endocrinology Review Was Requested 

By The Managing Medical Unit Within The Second Week Of Admission On Account Of Difficulty With 

Control Of Blood Glucose. His Clinical Condition Has, Also, Become Worse Than At Presentation.   

 

II. Discussion 
The Main Findings In These Case Reports Include Failures Of The Medical Units That Admitted The 

Patients To Make The Appropriate Diagnosis Of Dka And Hhs Respectively, Not Recognizing The Precipitating 

Factors/Co-Morbid Conditions For What They Were And Not Involving The Endocrinologists Early In The 

Management Of The Patients. Blood Glucose Control, Per Se, Was Their Main reason For Endocrinologist 

Invitation.  

The First Case Had Dka Precipitated Or Complicated By Cva (Stroke) And Was Managed With Oral Anti-

Diabetic Drugs. The Managing Medical Unit Was Preoccupied With Treating Cva (Stroke) And Did Not 

Involve The Endocrinologists Early. Failure To Utilize Soluble Insulin To Correct Hyperglycaemia In This 

Patient Was A Critical Omission. Electrolyte Disorders Were, Also, Not Addressed. It Is Important To Note 

That Hyperglycemia Is A Well Known Poor Prognostic Factor In Cases Of Stroke
14, 15

 Where It Independently 

Contributes To Stroke Outcome By Inducing Secondary Brain Damage. 

The Second Case, 63-Year Old New Onset Diabetes, Presented With Hhs Precipitated By Bacterial 

Infections Of A Foot Ulcer. Diagnosis Of Hhs, An Acute Potentially Fatal Acute Complication Of Dm Was Not 

Captured By The Managing Medical Unit And The Patient Was, Therefore, At No Time Treated For Such. The 

Electrolyte And Fluid Deficits Characteristic Of Hhs Were Not Corrected In The Index Patient And The 

Endocrinologist’s Involvement In The Management Of The Patient Was Delayed Till The Second Week Of 

Admission.  

It Is Now Recommended
16

 That The Diabetes Specialist Team Must Always Be Involved In The Care 

Of Patients Admitted To Hospital With Dka Or Hhs As Their Involvement Shortens Patient’s Hospital Stay And 

Improves Safety.  

 

III. Conclusion//Recommen Dations 
Diagnosis Of Hyperglycaemic Emergencies Was Not Correctly Made In The Index Cases And The 

Patients Were Not Treated As It Should Be With The Local Treatment Protocol Of The Facility.  The Diabetes 

Care Team Was Not Involved Early In The Management Of The Two Cases Of Hes. It Is Recommended That 

The Diabetes Care Team Should Not Be Involved Just For Blood Glucose Control Only. Outcome Of Treatment 

Of The Two Cases May Have Been Different If The Needful Was Done On Each Occasion. 
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