
Malnutrition in a patient with chronic alcoholism
A 62-year-old man presented to the orthopaedic clinic with a proximal femoral fracture. Hehad been drinking 750 ml of wine daily for the last 8 years and was found to have signs ofmalnutrition (BMI 17.9 kg/m2) and osteoporosis. Postoperatively, he was given high-energydrinks. On the second postoperative day, he developed ophthalmoplegia, diplopia, ataxia,confusion and hypotension. Initial labs show falls in serum K (2.2 mmol/l), PO4 (0.53 mmol/l)and Mg (0.61 mmol/l).
What is the most likely diagnosis?What is the best initial treatment?



Malnutrition in a patient with chronic alcoholism
A 62-year-old man presented to the orthopaedic clinic with a proximal femoral fracture. Hehad been drinking 750 ml of wine daily for the last 8 years and was found to have signs ofmalnutrition (BMI 17.9 kg/m2) and osteoporosis. Postoperatively, he was given high-energydrinks. On the second postoperative day, he developed ophthalmoplegia, diplopia, ataxia,confusion and hypotension. Initial labs show falls in serum K (2.2 mmol/l), PO4 (0.53 mmol/l)and Mg (0.61 mmol/l).
What is the most likely diagnosis? Refeeding syndrome with Wernicke-Korsakoff syndromeWhat is the best initial treatment? IV thiamine supplementation (200 mg/day for 5 days) , IVcorrection of electrolyte abnormalities (PO4 20 mmol/day, K 40 mmol/day, Mg 10mmol/day), restricted refeeding regime (5→10 kcal/kd/day for the first 4 days)



Hunger strikerProtesting against a deportation order, a 27-year-old asylum seeker, with no previous medical history,went on hunger strike over a period of 4 months, refusing all nourishment apart from tea and coffeewith sugar. At this time, he was admitted to hospital and, over the subsequent 2 weeks, lost a further 10kg in weight (to 49 kg, body mass index (BMI) 14.7 kg/m2). He became progressively weaker, moreinactive and apathetic. At this point, he was treated by enteral and parenteral nutrition with a totalintake of 1600 kcal/day. He was also given a daily infusion of 500 ml 0.9% saline with 20mmol KCl andvitamins and trace elements according to the dietary reference intakes (DRI). After 3 days, his conditionhad deteriorated. He had gained 5 kg in weight, due to salt and water retention, and developedhypokalaemia (2.8 mmol/l, normal range: 3.5–4.7 mmol/l), hypomagnesaemia (0.49 mmol/l, normalrange: 0.7–1.0 mmol/l) and hypophosphataemia (0.05 mmol/l, normal range: 0.74–1.55 mmol/l). Heshowed neurological symptoms and signs with vertigo and vertical nystagmus. A single dose of thiamine200mg was given intravenously (i.v.). Artificial nutritional support was decreased to 5 kcal/kg/day for 2days then to 10 kcal/kg/day. Potassium phosphate 40mmol was infused daily for 3 days. He also receiveda single i.v. dose of magnesium sulphate 20 mmol. After 3 days his electrolyte and mineralconcentrations had risen into the normal range (K 4.2 mmol/l, Mg 0.77 mmol/l and PO4 1.16 mmol/l).Three days later, oral nutrition (1600 kcal/day) was started and micronutrients were given i.v. accordingto the DRI (one ampoule each of Soluvit, Vitalipid and Addamel). After 37 days, his vertigo resolved. Hismood and physical strength gradually improved and he was discharged after 57 days in hospital with aweight of 64.4 kg (gain of 15.4 kg) and a BMI of 19.2 kg/m2. Unfortunately, the vertical nystagmuscontinued, preventing him from reading or watching television.



Refeeding Syndrome
Symptoms of refeeding syndrome occur from fluid
and electrolyte imbalances resulting from nutritional
supplementation via oral, enteral, or parenteral
routes following a period of adaption to a prolonged
starvation or malnourishment.
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Metabolism of CHO
• Thiamin Pyrophosphate is a coenzyme for 

pyruvate dehydrogenase complex and alpha-
ketogluterate dehyrgoenase complex which is 
required in the Citric Acid Cycle.

• In this process TPP acts as a dehydrogenase
and removes CO2     

• Pyruvate - -> Acetyl CoA + CO2
• alpha-ketoglutarate - -> succinyl CoA + CO2



fatty acid synthase (FAS) activity, (marker of lipogenic enzyme induction); phospholipids (PL),



Pathophysiology of 
refeeding syndrome

INS, insulin; 
GCG, glucagon; Glu, glucose; 
P, phosphorus; 
K, potassium; 
Na, sodium; 
Ca, calcium; 
ATP, adenosine triphosphate; 
RBC, red blood cell; 
CHF, congestive heart failure; 
ATN, acute tubular necrosis; 
HHNKC, hyperosmolar hyperglycemic 
nonketotic coma; GI, gastrointestinal system; 
CNS, central nervous system.







Nausea and vomiting after a prolonged drinking binge 
A 45-year-old man with a history of alcohol abuse is brought to the emergency roomcomplaining of nausea and vomiting and mild abdominal pain. He had been on a 5-daydrinking binge until the onset of these symptoms. He has no other medical history andwas taking no other drugs and no medications. On examination, he is sleeping on thestretcher but is easily arousable. He is afebrile with a pulse rate of 115 bpm, bloodpressure 122/72 mm Hg, and respiratory rate of 18 breaths per minute. His breath has astrong odor of alcohol. His eyes are bloodshot but anicteric, his chest is clear toauscultation, and his heart is tachycardic but regular in rhythm, and no murmurs areappreciated. His abdominal examination is significant for mild epigastric tenderness withhypoactive bowel sounds, but no guarding or tenderness is noted. He has no focalneurologic deficits. Initial labs show sodium 145 mEq/L, potassium 5 mEq/L, chloride 102mEq/L, and bicarbonate 14 mEq/L, with BUN 20 mg/dL, and creatinine 1.5 mg/dL. Serumglucose is 142 mg/dL. A serum Acetest is weakly positive for ketones. Urinalysis showsketonuria but no glycosuria and no cells, casts, or crystals. Urine drug screen is negative,and abdominal x-rays show a normal bowel gas pattern with no signs of obstruction.

What is the most likely diagnosis?What is the best initial diagnostic test?What is the best initial treatment? CFIM n° 23



Nausea and vomiting after a prolonged drinking binge 
A 45-year-old man with a history of alcohol abuse is brought to the emergency roomcomplaining of nausea and vomiting and mild abdominal pain. He had been on a 5-daydrinking binge until the onset of these symptoms. He has no other medical history and wastaking no other drugs and no medications. On examination, he is sleeping on the stretcher but iseasily arousable. He is afebrile with a pulse rate of 115 bpm, blood pressure 122/72 mm Hg, andrespiratory rate of 18 breaths per minute. His breath has a strong odor of alcohol. His eyes arebloodshot but anicteric, his chest is clear to auscultation, and his heart is tachycardic but regularin rhythm, and no murmurs are appreciated. His abdominal examination is significant for mildepigastric tenderness with hypoactive bowel sounds, but no guarding or tenderness is noted. Hehas no focal neurologic deficits. Initial labs show sodium 145 mEq/L, potassium 5 mEq/L,chloride 102 mEq/L, and bicarbonate 14 mEq/L, with BUN 20 mg/dL, and creatinine 1.5 mg/dL.Serum glucose is 142 mg/dL. A serum Acetest is weakly positive for ketones. Urinalysis showsketonuria but no glycosuria and no cells, casts, or crystals. Urine drug screen is negative, andabdominal x-rays show a normal bowel gas pattern with no signs of obstruction.
What is the most likely diagnosis? Alcoholic ketoacidosisWhat is the best initial diagnostic test? Hemogasanalysis with phosphate, magnesium andcalcium determinationWhat is the best initial treatment? IV thiamine supplementation (200 mg/day for 5 days),infusion of 5% dextrose with 0.9% saline, restricted feeding regime, follow serum electrolytelevels and correct any abnormalities. CFIM n° 23
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Arterial Puncture for Blood Gas Analysis

LOCATION OF THE RADIAL ARTERYExtend the patient’s wrist to bring theradial artery to a more superficial position.First, palpate the styloid process of theradius. Next, palpate the flexor carpiradialis tendon located medial to thestyloid process of the radius. The radialartery is located between the styloidprocess of the radius and the flexor carpiradialis tendon



Base excess is the commonest parameter used to express non-respiratory pH disturbances.Base excess is the quantity of base (HCO3-, in mEq/L) that is above or below the normal range of buffer base in the body (22 -28 mEq/L).Severe metabolic acidosis is associated with a base deficit of -10 mEq/LA positive number is called a base excess and indicates a metabolic alkalosis.A negative number is called a base deficit and indicates a metabolic acidosis.

Standard bicarbonate is the bicarbonate concentration of a sample when the pCO2 has beenadjusted (or ‘standardised’) to 40 mmHg at a temperature of 37C. This would remove theinfluence of changes in pCO2 by seeing what the [HCO3] would be if the respiratory componentwas made the same for all measurements.







35-45mm Hg

↑



15mm Hg

*
In order to recognize
‘compensation’ look for a
change in the buffering
system that was not
involved in the ‘primary’
problem.



Primary
disorder

Initial chemical
change

Compensatory 
response Compensatory Mechanism Expected level of compensation

MetabolicAcidosis ↓HCO3- ↓PCO2 Hyperventilation
PCO2 = (1.5 × [HCO3-]) + 8 ± 2
↓PCO2 = 1.2 ×∆ [HCO3-]
PCO2 = last 2 digits of pH

MetabolicAlkalosis ↑HCO3- ↑PCO2 Hypoventilation PCO2 = (0.9 × [HCO3-]) + 16 ± 2
↑PCO2 = 0.7 × ∆ [HCO3-]

RespiratoryAcidosis ↑PCO2 ↑HCO3-
Acute Intracellular Buffering (hemoglobin, intracellular proteins) ↑[HCO3-] = 1 mEq/L for every 10 mm Hg ∆PCO2
Chronic Generation of new HCO3- due to the increased excretion of ammonium. ↑[HCO3-] = 3.5 mEq/L for every 10 mm Hg ∆PCO2
RespiratoryAlkalosis ↓PCO2 ↓HCO3-
Acute Intracellular Buffering ↓[HCO3-] = 2 mEq/L for every 10 mm Hg ∆PCO2
Chronic Decreased reabsorption of HCO3-, decreased excretion of ammonium ↓[HCO3-] =4 mEq/L for every 10 mm Hg ∆PCO2

Compensatory Responses: summary and take home points
• Compensatory response to respiratory disorders is two-fold; a fast response due to cell buffering and a significantly slower response due to renal adaptation.
• Compensatory response to metabolic disorders involves only an alteration in alveolar ventilation.
• Metabolic responses cannot be defined as acute or chronic in terms of respiratory compensation because the extent of compensation is the same in each case.

↑





When serum potassium is included in the anion gap measurement, the normal range is approximately 4 meq/L higher than the number calculated without including potassium. Anion gap = Na+ – (HCO3- + Cl- )Normal range 6-12 mmol/L

Hyperchloremic

Na+ = 135-145 mEq/LK+ = 3.5-5.0 mEq/LHCO3- = 22-26 mmol/LCl- = 98-110 mEq/L

6-12 mEq

>12 mEq

↑



Anion gap = Na+ – (HCO3- + Cl- )Normal range 6-12 mmol/L
Anion gap = (Na+ + K+ ) – (HCO3- + Cl- )Normal range - +4mmol/L

Na+ = 135-145 mEq/LK+ = 3.5-5.0 mEq/LHCO3- = 22-26 mmol/LCl- = 98-110 mEq/L
Na+ = 135-145 mEq/LK+ = 3.5-5.0 mEq/LHCO3- = 22-26 mmol/LCl- = 98-110 mEq/L







80-100 mm Hg

35-45mm Hg

< 60 mm Hg > 45 mm Hg

< 60 mm Hg < 45 mm Hg


























