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KETOGENESIS

          Ketogenesis is the biochemical process through which organisms produce ketone bodies through breakdown of fatty acids and ketogenic amino acids. This process supplies energy under circumstances such as fasting or caloric restriction to certain organs, particularly the brain, heart and skeletal muscle. Insufficient gluconeogenesis can cause hypoglycemia and excessive production of ketone bodies, ultimately leading to a life-threatening condition known as ketoacidosis.

         Ketogenesis takes place in the setting of low glucose levels in the blood, after exhaustion of other cellular carbohydrate stores, such as glycogen. It can also take place when there is insufficient insulin (e.g. in type 1 (but not 2) diabetes), particularly during periods of "ketogenic stress" such as intercurrent illness. The production of ketone bodies is then initiated to make available energy that is stored as fatty acids.

KETONAMIA

       The term ketonemia indicates the level ketone bodies in blood, molecules produced when the source of energy are fats. Typically this parameter remains at low values. But if the energy supply is especially low in carbohydrates, particularly by too much alcohol intake or there is a presence of diabetes there can be increase in ketone levels which becomes dangerous to ones health. Diseases that may be associated with ketonemia are the following:

· Diabetes

 A condition marked by an abnormal increase of ketone bodies in the circulating blood. Normally, when blood glucose decreases for more than a couple of hours, ketonemia develops in response to decreased insulin and the brain will use ketones as an alternative endogenous fuel.

KETONURIA

     Ketonuria happens when you have high ketone levels in your urine. This condition is also called ketoaciduria and acetonuria. Ketones or ketone bodies are types of acids. Your body makes ketones when fats and proteins are burned for energy. This is a normal process. However, it can go into overdrive due to some health conditions and other reasons. Ketonuria is most common in individuals who have diabetes, particularly type 1 diabetes mellitus. It can also occur in women who are pregnant or breastfeeding. If ketone levels rise too high for too long, your blood becomes acidic. This can harm your health. 

It is seen in conditions in which the body produces excess ketones as an indication that it is using an alternative source of energy. It is seen during starvation or more commonly in type 1 diabetes mellitus. Production of ketone bodies is a normal response to a shortage of glucose, meant to provide an alternate source of fuel from fatty acids.

CONSEQUENCES OF KETOSIS

      Ketosis is a metabolic state characterized by elevated levels of ketone bodies in the blood or urine. Physiologic ketosis is a normal response to low glucose availability, such as low-carbohydrate diets or fasting, that provides an additional energy source for the brain in the form of ketones. In physiologic ketosis, ketones in the blood are elevated above baseline levels, but the body's acid-base homeostasis is maintained. DKA is a particularly dangerous complication of ketosis that can occur when ketosis makes the blood too acidic. Emergency treatment is necessary for people experiencing DKA. 

This contrasts with ketoacidosis, an uncontrolled production of ketones that occurs in pathologic states and causes a metabolic acidosis, which is a medical emergency. As ketosis breaks down fat stores in the body, some keto diets aim to facilitate weight loss by creating this metabolic state. Keto diets are usually high in fat.

DKA (Diabetic Ketoacidosis) is a condition wherein the levels of ketones become extremely high, poisoning the body. It is a severe and dangerous condition that can develop rapidly, sometimes within the space of 24 hours.

MANAGEMENT OF KETOACIDOSIS


Diabetic ketoacidosis (DKA) is a rare yet potentially fatal hyperglycemic crisis that can occur in patients with both type 1 and 2 diabetes mellitus. Due to its increasing incidence and economic impact related to the treatment and associated morbidity, effective management and prevention is key. Elements of management include making the appropriate diagnosis using current laboratory tools and clinical criteria and coordinating fluid resuscitation, insulin therapy, and electrolyte replacement through feedback obtained from timely patient monitoring and knowledge of resolution criteria. In addition, awareness of special populations such as patients with renal disease presenting with DKA is important. During the DKA therapy, complications may arise and appropriate strategies to prevent these complications are required. DKA prevention strategies including patient and provider education are important. 

Omission of insulin is the most common precipitant of DKA. Infections, acute medical illnesses involving the cardiovascular system (myocardial infarction, stroke) and gastrointestinal tract (bleeding, pancreatitis), diseases of the endocrine axis (acromegaly, Cushing’s syndrome), and stress of recent surgical procedures can contribute to the development of DKA by causing dehydration, increase in insulin counter-regulatory hormones, and worsening of peripheral insulin resistance. Medications such as diuretics, beta-blockers, corticosteroids, antipsychotics, and/or anticonvulsants may affect carbohydrate metabolism and volume status and, therefore, could precipitate DKA. Other factors that may contribute to DKA include psychological problems, eating disorders, insulin pump malfunction, and illegal substance use. It is now recognized that new-onset type 2 diabetes mellitus can manifest with DKA.

    The therapeutic goals of DKA management include optimization of 1) volume status; 2) hyperglycemia and ketoacidosis; 3) electrolyte abnormalities; and 4) potential precipitating factors. The main aims in the treatment of diabetic ketoacidosis are replacing the lost fluids and electrolytes while suppressing the high blood sugars and ketone production with insulin. 

