Renal Workshop III Faculty Copy – Page 4


RENAL CASE-BASED SMALL GROUP DISCUSSION

SESSION 27

RENAL WORKSHOP III

THURSDAY, APRIL 12, 2001

2:00PM – 4:00PM




Case #1
The patient is a 35 year -old female with AIDS brought to the emergency room with a fever of 39oC and a three month history of copious diarrhea. 

On physical exam the patient is a well-developed, thin female in moderate distress.  Vital signs-(supine) blood pressure 100/60, pulse 100 and (standing) blood pressure 80/40, pulse 125, respirations 18 and she was afebrile.  HEENT exam was normal.   Cardiac exam demonstrated an S1 and S2 without S3, S4 or murmur.  Lungs were clear to auscultation and percussion.  The abdomen was supple and minimally tender to palpation.  Bowel sounds were hyperactive.  Stool was guiac negative.  Extremities were without cyanosis, clubbing or edema.  Neurological exam was intact.

Laboratory Data
Chemistry

Normal Values


Arterial Blood Gas
Sodium 136

136-146 mmol/L

pH 7.35

Potassium 3.4

3.5-5.3 mmol/L


PCO2 27 mmHg

Chloride 112 

98-108 mmol/L


PO2 90 mmHg

Total CO2 14

23-27 mmol/L


bicarbonate 14 mmol/L

BUN 30

7-22 mg/dl

Creatinine 1.5 

0.7-1.5 mg/dl

Glucose 105

70-110 mg/dl

1.  Is there an acid-base disturbance? Yes

2.  Is there an increase in the anion gap? No; (136-126) = 10

3.  What is the primary acid-base abnormality? Nonanion gap metabolic acidosis

4.  What is the relationship of the Δ bicarbonate and the Δ anion gap? Δ bicarbonate (11) > Δ anion      gap (0) which is consistent with a nonanion gap metabolic acidosis.

5.  Is there a compensatory mechanism for this abnormality? Hyperventilation

6.  What is the predicted compensatory response? (25-14) x 1.2=13.2   The expected P co2 is 40      mmHg – 13.2 mmHg = 26.8 mmHg ​+ 2 mmHg

7. Is this a simple or mixed disorder? This is a simple disorder.

8.  What clinical condition(s) is (are) responsible for the acid-base disturbance in this patient?           Diarrhea

9.  What are the physiologic mechanisms responsible for the generation of this disturbance?  The      operative mechanism in a nonanion gap metabolic acidosis is the exchange of                         bicarbonate for chloride.  In this case the loss of bicarbonate is along the bowel wall in         exchange for chloride.  The kidney is also avidly absorbing NaCI and water to maintain       volume homeostasis.

Case #2

The patient is a 55 year-old male with a history of diabetes. His wife states that he has become increasingly lethargic and fatigued over the past several days.

On physical exam the patient is a well-developed, obese male appearing older than his stated age. Blood pressure 160/98, pulse 76, respirations 20 and he was afebrile.  HEENT exam was unremarkable.  Cardiac exam demonstrated an S1, S2 without S3, S4 or murmur.  Pulmonary auscultation and percussion were within normal limits.  The abdomen was benign.  Extremities were without abnormality.

Laboratory Data
Chemistry 

Normal Values


Arterial Blood Gas
Sodium 142

136-146 mmol/L

pH 7.30

Potassium 4.4

3.5-5.3 mmol/L


PCO2 22 mmHg

Chloride 105

98-108 mmol/L


PO2 108 mmHg

Total CO​2 10

23-27 mmol/L


bicarbonate 10  mmol/L

BUN 22

7-22 mg/dl

Creatinine 1.5 

0.7-1.5 mg/dl

Glucose 265

70-110 mg/dl

1.  Is there an acid-base disturbance? Yes

2.  Is there an increase in the anion gap? Yes; 142-(10 +105)=27 Δ Anion gap=27 – 12= 15

3.  What is the primary acid-base abnormality? Anion Gap metabolic acidosis

4.  What is the hydrogen ion concentration? 24 x 22  = 52.8 nM/L
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5.  Is there a compensatory mechanism for this abnormality? Hyperventilation

6.  What is the predicted compensatory response? (25-10) x 1.2 = 18; Expected Pco2 = 40-18 = 22      mmHg + 2 mmHg

7.  Is this a simple or mixed disorder? Simple

8.  What clinical condition(s) is (are) responsible for the acid-base disturbance in this 

     patient? Diabetic ketoacidosis

9.  What are the physiologic mechanisms responsible for the generation of this disturbance?              Lipolysis resulting in the formation of ketoacids.

Case #3

The patient is a 28 year-old female who presents with a complaint of muscular weakness and fatigue.  She has lost 30 pounds since her last office visit one year ago.  She has no other complaints.

Medications- multivitamins

Allergies-none

On physical exam she is a cachectic female appearing fatigued.  Blood pressure 100/76, pulse 88, respirations 16 and she was afebrile.  HEENT exam was remarkable for an erythematous pharynx with scattered excoriations.  The remainder of the exam was normal except for her marked weight loss.

Laboratory Data
Chemistry

Normal Values


Arterial Blood Gas
Urine
Sodium 136

136-146 mmol/L

pH 7.48 

pH 6.0

Potassium 2.8

3.5-5.3 mmol/L


PCO2 48 mmHg

Chloride 85

98-108 mmol/L


PO2 80 mmHg

Total CO2 36

23-27 mmol/L


bicarbonate 36 mmol/L

BUN 20

7-22 mg/dl

Creatinine 1.0

0.7-1.5 mg/dl

Glucose 80

70-110 mg/dl

1.  Is there an acid-base disturbance? Yes

2.  Is there an increase in the anion gap? Yes; 136-(36 + 85) = 15. 15-12=3

3.  What is the primary acid-base abnormality? Metabolic alkalosis

4.  What is the hydrogen ion concentration? (24) (48) = 32 nM/L

5.  Is there a compensatory mechanism for this abnormality? Hypoventilation and some acid           generation to compensate for the alkalosis.

6.  What is the predicted compensatory response? (36-25) (0.7) = 7.7; Expected P co2 = 40 mm Hg     + 7.7 mm Hg = 47.7 mm Hg ​+ 2 mm Hg

7.  Is this a simple or mixed disorder? Simple

8.  If the urine chloride is < 10 mmol/L, what are the diagnostic possibilities? Sodium chloride    

     responsive metabolic alkalosis i.e. emesis, secondary hyperaldosterone states, etc.

9.  If the urine chloride is > 10 mmol/L, what are the diagnostic possibilities? Sodium chloride   

     nonresponsive states i.e. primary hyperaldosteronism.

10.  What clinical condition(s) is (are) responsible for the acid-base disturbance in this patient?  

Most likely cause of metabolic alkalosis in this pastient is emesis as a result of her   bulimia.

11.  What are the physiologic mechanisms responsible for the generation of this disturbance?  

Loss of hydrochloric acid from the stomach and simultaneous generation of bicarbonate which is added to the systemic circulation from the parietal cells in the stomach.

Case #4

A 29 year-old male with a history of Type I diabetes mellitus is seen in your office for a routine insurance examination.

On physical exam he is a well-developed, well-nourished male in no apparent distress.  Blood pressure 110/70, pulse 76, respirations 26 and he was afebrile.  HEENT was grossly unremarkable.  Cardiopulmonary exam had a normal S1 and S2 without S3, S4 or murmur.  The abdomen was benign with normoactive bowel sounds.  Extremities were without cyanosis, clubbing or edema.

Laboratory Datatc \l1 "Laboratory Data
Chemistry

Normal Values


Arterial Blood Gas

Urine
Sodium 140

136-146 mmol/L

pH 7.35



pH 5.5

Potassium 6.4

3.5-5.3 mmol/L


PC02 30mmHg

Chloride 112

98-108 mmol/L


P02 105mmHg

Total C02 16

23-27 mmol/L


bicarbonate 16mmol/L

BUN 44

7-22 mg/dl

Creatinine 2.5

0.7-1.5 mg/dl

Glucose 110

70-110 mg/dl

1.
Is there an acid-base disturbance? Yes

2.    Is there an increase in the anion gap?  No; 104 – (16 + 112) = 12

3.    What is the primary acid-base abnormality?  Nonanion gap metabolic acidosis

4. What is the hydrogen ion concentration? ( 24) (30) = 45 nM/L
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5.     Is there a compensatory mechanism for this abnormality?  Hyperventilation

6.
What is the predicted compensatory response?  (25 – 16) x 1.2 = 10.8; expected P co2 = 40mmHg – 10.8 mmHg) = 29.2 mmHg ​+ 2 mmHg
7.
Is this disorder simple or mixed?  Simple

8.
What clinical condition(s) is (are) responsible for the acid-base disturbance in this patient?  

          Most likely the presence of a type IV RTA.

8.   What are the physiologic mechanisms responsible for the generation of this disturbance?  

The nonanion gap acidosis is due primarily to a decreased production and/or decreased response of aldosterone at the cortical collecting duct.

*****




ACID-BASE HOMEOSTASIS








PAGE  

