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ABSTRACT 

     Diabetic ketoacidosis (DKA) is an acute, major, life-threatening 

complication of diabetes. In this study sixty patients were included; 

history, clinical examination and laboratory investigations were 

performed, diabetic ketoacidosis is the most serious acute 

complication of type 1 diabetes. In DEMPU 38.7% are new and 

61.3% are known cases, majority are severe but degree of acidosis 

is more intense in the newly diagnosed cases. Risk factors 

precipitating DKA are most importantly delayed diagnosis in 

newly diagnosed cases and insulin omission with infection in old 

cases. 

    Because treatment is costly and because the risk for morbidity 

remains even under the best circumstances, therefore, a major goal 

of clinical teams is to prevent ketoacidosis by early diagnosis of 

diabetes in new patients, and by appropriate treatment of 

intercurrent  disease in patients with known diabetes, combined 

with family involvement and psychological interventions, as 

necessary. This can be achieved by increasing awareness of public 

and health professionals for timely recognition and diagnosis of 

diabetes, as well as continuous education and motivation targeting 

factors that precipitate ketosis, most importantly issues related to 

the availability and the proper use of insulin.   

    Also we conclude that the protocol applied in this study had 

been found easy, safe and efficient. More ever, the insulin regimen 

was effective to correct hyperglycemia, inhibit lipolysis and 

ketogenesis. 

Key words : Chest X- ray - Fructose- 6- phosphate . 

 



 
 

2 
 

 

 Acknowledgment 

In the first I would like to record my gratitude to ALLAH, who 

made all things possible. 

I would like to record my gratitude to prof. Dr. Hesham Safouh , 

professor of pediatrics, faculty of medicine- Cairo University, for 

his supervision, advice and guidance from the very early stage, he 

has been abundantly helpful, and assisted me in numerous ways. I 

am greatly indebted to him. 

This work would not have been possible without the support of 

prof.Dr. Mona Mamdouh, professor of pediatrics, faculty of 

medicine- Cairo University, under whose supervision I chose this 

topic and began the thesis. I really cannot do anything without her 

guidance and support. I am greatly indebted to her. 

I gratefully acknowledge Dr. Amany Ibrahim, lecturer of 

pediatrics, faculty of medicine, Cairo University, for her advice, 

supervision and crucial contribution. 

Words fail me to express my appreciation to prf. Dr. Hesham El-

Hefnawy, head of pediatric department, National institute of 

Diabetes and Endocrinology, for his support and persistent 

confidence in me. 

I cannot end without thanking my family, on whose constant 

encouragement and love and this work was accomplished. 

                 

 

 



3 
 

 

Contents 

                                                             Page 

Introduction and aim of work    14 

Review of literature       

 Diabetes                                                                        16 

 Diabetic ketoacidosis                                                     

o Epidemiology                                                     44 

o Diagnosis                                                           53 

o Management                                                     71 

o Complications                                                   90 

Patients and methods                                                    103 

Results                                                                            108 

Discussion                                                                       152 

Summary & conclusion                                                 160 

Recommendation                                                                163 

Appendix                                                                                  164 

References                                                                       167 

Arabic summary                                                                     182 

 

 



 
 

4 
 

List of tables 
 Table (1): Diabetes diagnostic criteria 

 Table (2): Etiologic Classification of Diabetes Mellitus 

 Table (3): Clinical assessment of Dehydration. 

 Table (4): Severity of DKA. 

 Table (5): Diagnostic Criteria for Diabetic Ketoacidosis. 

 Table (6): Pediatric version of the Glasgow Coma Scale. 

 Table (7): Potassium Chloride administration in DKA. 

 Table (8): Strategies to Prevent Diabetic Ketoacidosis 

 Table (9): Bedside evaluation of neurological state of children with 

DKA. 

 Table (10): Amount of deficit fluid therapy in DKA 

 Table (11): Categorization of cases regarding onset of diabetes. 

 Table (12): Distribution of newly diagnosed cases by sex.                                

 Table (13 ): Distribution of known cases by sex 

 Table (14): Distribution of all cases by sex. 

 Table (15): Age group of newly diagnosed cases. 

 Table (16): Age group of known cases. 

 Table (17): Difference between newly diagnosed cases and known 

cases regarding the chronological age 

 Table (18): Categorization of newly diagnosed cases regarding the 

presence of puberty. 

 Table (19): Categorization of known cases regarding the presence of 

puberty. 

 Table (20): Classification of newly diagnosed cases according the 

presence of family history. 

 Table (21): Type of diabetes in newly diagnosed cases with + ve 

family history. 

 Table (22): Classification of known cases according the presence of 

family history 



5 
 

 Table (23): type of diabetes in known cases with + ve family history. 

 Table (24): Precipitating factors of DKA in newly diagnosed cases. 

 Table (25): Precipitating factors of DKA in known cases. 

 Table (26): Show different sites of infection among newly diagnosed 

cases of DKA. 

 Table (27): Show different sites of infection among known cases of 

DKA. 

 Table (28): Relative frequency of symptoms & signs in newly. 

diagnosed cases with diabetes. 

 Table (29): Relative frequency of symptoms & signs of cases with 

known diabetes. 

 Table (30): Severity of DKA among newly diagnosed cases. 

 Table (31): Severity of DKA among known cases. 

 Table (32): Show the degree of dehydration among newly diagnosed 

cases. 

 Table (33): Show the degree of dehydration among known cases. 

 Table (34): Comparison of frequency of degree of dehydration among 

newly diagnosed and known cases with diabetes. 

 Table (35): Show type of treatment in known cases with diabetes. 

 Table (36): Show mode of insulin injection. 

 Table (37): Initial laboratory data in newly diagnosed cases with 

DKA. 

 Table (38): Initial laboratory data in known cases with DKA. 

 Table (39): Initial corrected Na level among newly diagnosed cases. 

 Table (40): Initial corrected Na level among known cases. 

 Table (41): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum corrected sodium. 

 Table (42): Initial potassium level among newly diagnosed cases. 

 Table (43): Initial potassium level among known cases. 

 Table (44): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum potassium. 

 Table (45): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum PH. 



 
 

6 
 

 Table (46): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum HCO3. 

 Table (47): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum PCO2. 

 Table (48): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum BUN. 

 Table (49): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum creatinine. 

 Table (50): DKA management in newly diagnosed cases. 

 Table (51): DKA management in known cases.         

 Table (52): Difference between newly diagnosed cases and known 

cases regarding mean amount of working fluid and mean duration 

needed for full hydration. 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 
 

List of figures 

 Figure (1): the proposed natural history of β-cell destruction leading to 

T1DM 

 Figure (2): Time course of development of DN in TIDM. 

 Figure (3): Screening for .alb  

 Figure(4) :Diagrammatic representation of insulin activity 

 Figure (5): A graphical representation of the ECG changes of 

hypokalemia.                                   

 Figure (6): A graphical representation of the ECG changes of 

hyperkalemia.                                   

 Figure (7): The triad of DKA. 

 Figure (8): Categorization of cases regarding onset of diabetes.  

 Figure (9): Distribution of newly diagnosed cases by sex.                                

 Figure (10): Distribution of known cases by sex.     

 Figure (11): Distribution of all cases by sex. 

 Figure (12):  Age group of newly diagnosed cases. 

 Figure (13):  Age group of known cases. 

 Figure (14): Difference between newly diagnosed cases and known 

cases regarding the chronological age. 

 Figure (15): Categorization of newly diagnosed cases regarding the 

presence of puberty. 

 Figure (16): Categorization of known cases regarding the presence of 

puberty. 

 Figure (17):  Classification of newly diagnosed cases according the 

presence of family history. 

 Figure (18): Type of diabetes in newly diagnosed cases with + ve 

family history. 

 Figure (19):  Classification of known cases according the presence of 

family history. 

 Figure (20): Type of diabetes in known cases with + ve family history. 

 Figure (21): Precipitating factors of DKA in newly diagnosed cases. 

 Figure (22): precipitating factors of DKA in known cases. 



 
 

8 
 

 Figure (23): Show different sites of infection among newly diagnosed 

cases of DKA. 

 Figure (24): Show different sites of infection among known cases of 

DKA. 

 Figure (25): Relative frequency of symptoms & signs in newly 

diagnosed cases with diabetes. 

 Figure (26): Relative frequency of symptoms & signs of cases with 

known diabetes. 

 Figure (27): Severity of DKA among newly diagnosed cases. 

 Figure (28): Severity of DKA among known cases. 

 Figure (29): Show the degree of dehydration among newly diagnosed 

cases. 

 Figure (30): Show the degree of dehydration among known cases. 

 Figure (31): Comparison of frequency of degree of dehydration 

among newly diagnosed and known cases with diabetes. 

 Figure (32): Show type of treatment in known cases with diabetes 

 Figure (33): Show mode of insulin injection. 

 Figure (34): Initial corrected Na level among newly diagnosed cases. 

 Figure (35): Initial corrected Na level among known cases. 

 Figure (36): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum corrected sodium. 

 Figure (37): Initial potassium level among newly diagnosed cases. 

 Figure (38): Initial potassium level among known cases. 

 Figure (39): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum potassium. 

 Figure (40): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum pH. 

 Figure (41): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum HCO3. 

 Figure (42): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum PCO2. 

 Figure (43): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum BUN. 



9 
 

 Figure (44): Difference between newly diagnosed cases and known 

cases regarding the mean level of initial serum creatinine. 

 Figure (45): DKA management of in newly diagnosed cases. 

 Figure (46): DKA management in known cases. 

 Figure (47): Difference between newly diagnosed cases and known 

cases regarding duration needed for full hydration. 

 Figure (48): Difference between newly diagnosed cases and 

known cases regarding amount of working fluid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

10 
 

List of abbreviations 

Aao2                   Alveolar to arteriolar oxygen 

ACE                  Angiotensin converting enzyme 

ADA                 American Diabetes Association 

BE                     Brain Edema  

BMI      Body mass index 

CNS                 Central Nervous System 

CPT                  Carnitine Palmityle – Transferase 

CRP                  C- reactive protein 

CSII                  Continuous subcutaneous insulin infusion 

CT                    Computerized tomography 

CXR                 Chest X- ray 

DCL                  Disturbed conscious level 

DKA                 Diabetic ketoacidosis 

DM                    Diabetes mellitus  

DN                    Diabetic nephropathy 

DR                    Diabetic retinopathy 

ECG                  Electrocardiogram 

ESRD       End stage renal disease 

F-6-P                 Fructose- 6- phosphate 



11 
 

FFA                  Free fatty acid 

GAD                Glutamic acid decarboxylase  

GDM                Gestational diabetes mellitus 

GFR       Glomerular filtration rate 

G-6-P                Glucose-6- phosphate 

HHNS               Hyperosmolar hyperglycemic nonketotic coma 

HK                    Hexokinase  

HLA Human leukocyte antigen 

HMP                 Hexose monophosphate 

ICU                   Intensive care unite 

K                       Potassium  

MRI                  Magnetic resonant image 

MSU                 Mid - stream urine. 

Na                     Sodium 

NGT Normal glucose tolerance 

PC                      Pyruvate carboxylase 

PEP                    Phosphoenol pyruvate  

PEPCK               Phosphoenol pyruvate carboxykinase 

PFK                    Phosphofructokinase 

PK                      Pyruvate kinase 

β- OHB              Beta-hydroxybutyrate 



 
 

12 
 

T I DM              Type I diabetes mellitus 

T2DM               Type 2 diabetes mellitus  

TCA                   Tricarboxylic acid 

TG                     Triglycerides 

WBC                 White blood cell 

μalb      micro albuminuria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13 
 

Introduction and aim of work 

    Diabetic ketoacidosis (DKA) is a potentially life threatening complication 

in patients with diabetes mellitus. It occurs predominantly in those with type 

1 diabetes, but can also occur in those with type 2 diabetes under certain 

circumstances. DKA results from shortage of insulin,  in response the body 

switches to burning fatty acids and produces acidic ketone bodies that cause 

most of symptoms and complications   (Kitabchi et al., 2008). 

   In children who have established diabetes, DKA occurs at a rate of 

approximately 1% to 8% per year (Glaser., 2005). There is often a particular 

underlying   problem that has led to the DKA episode.  This may be inter 

current illness (pneumonia, influenza, gastroenteritis and urinary tract 

infection), or inadequate insulin administration.  Young patients with 

recurrent episodes of  DKA may have an underlying eating disorder, or may 

be using insufficient insulin for fear that it will cause weight gain (Rewers et 

al., 2002). In 5% of cases, no cause for the DKA episode is found (Kitabchi 

et al., 2008). 

   Awareness of presenting symptoms and signs by the primary care 

providers as well as by the emergency room personnel help minimize the 

severity of DKA with earlier diagnosis and focus on appropriate physiologic 

treatment and ongoing monitoring to minimize potential lethal complications 

(Chiarelli et al., 2005). 

    The potential complications of DKA include cerebral edema, 

hypokalemia, hypophosphatemia, hypoglycemia, intracerebral and 

peripheral venous thrombosis, mucormycosis, rhabdomyolysis, acute 

pancreatitis, acute renal failure (ARF) and sepsis.  The reported mortality 

rate from DKA in children is 0.15-0.30%, and cerebral edema accounts for 


