
 

DOSING DRUGS IN PATIENTS WITH RENAL INSUFFICIENCY

John Foxworth, PharmD

  Clinical Pharmacology Section

Department of Medicine Noon Conference

February 26, 1997

"An exact science is dominated by the idea of approximation."

Bertrand Russell 
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CASES

1. A male patient presents with a temperature of 101.5 , and other physical signs
and symptoms of a complicated urinary tract infection.  The patient was recently
hospitalized, and as part of his evaluation, a twenty-four hour urine collection for
creatinine clearance was obtained.  Presently, as the supervising resident, you
recommend gentamicin and ampicillin as initial treatment for this patient's
infection.  Evaluation of the recent discharge summary (which you are able to
locate) reveal these data pertaining to renal function:  Twenty-four hour urine
collection, total urine creatinine 1365 mg, and concurrent serum creatinine 1.2
mg/dL.  The patient weighs 77 kg, is six feet in height, and is 40 years of age.  A
repeat serum creatinine in the ER is also 1.2 mg/dL.  

A. Is the twenty-four hour urine collection adequate?
B. Calculate the creatinine clearance from the collection data provided.
C. "Estimate" the creatinine clearance from the  serum creatinine. 
D. Correct the estimate for 1.73 m  (72 kg).2

E. If the collection clearance and the "estimate" are different, which would
you accept as valid and why?

2. A patient with a long history of seizure disorder (grand mal), hypertension, and
end stage renal disease (recent measured creatinine clearance was 10 ml/min),
has a phenytoin concentration drawn in clinic.   The result is 6.3 µg/ml (thera-
peutic range = 10 - 20 µg/ml).  The patient has had no recent seizures, and has
been stable on the current phenytoin dose for some time.  What should be
done?

3. A 60 year old male patient with a history of hypertension, ethanol-induced
pancreatitis, and chronic renal failure presents to the ER with new onset atrial
fibrillation and signs and symptoms of pancreatitis.  The liver function is normal
and the patient is taking no meds.  A recent serum creatinine was 3.5 mg/dL,
and the weight is 60 kg (equal to ideal weight). The ER physician  elects to
administer IV digoxin in order to slow the ventricular response (currently 120
beats per minute).  

A. What loading dose of digoxin would you suggest?  

B. Twenty-four hours later, the ventricular rate is 80 bpm. What oral
maintainence dose of digoxin would you suggest?  

C. The patient is admitted because of acute and painful pancreatitis, so that
he may be made NPO and supported. Meperidine is ordered at a dose of
75 mg IM every 6  prn. Discuss this therapy. 
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CASES WITH ANSWERS

1. A male patient presents with a temperature of 101.5 , and other physical signs
and symptoms of a complicated urinary tract infection.  The patient was recently
hospitalized, and as part of his evaluation, a twenty-four hour urine collection for
creatinine clearance was obtained.  Presently, as the supervising resident, you
recommend gentamicin and ampicillin as initial treatment for this patient's
infection.  Evaluation of the recent discharge summary (which you are able to
locate) reveal these data pertaining to renal function:  Twenty-four hour urine
collection, total urine creatinine 1365 mg, and concurrent serum creatinine 1.2
mg/dL.  The patient weighs 77 kg, is six feet in height, and is 40 years of age.  A
repeat serum creatinine in the ER is also 1.2 mg/dL.  

A. Is the twenty-four hour urine collection adequate? Can't tell with certainty
because of substantial variability in 24 hour creatinine urinary excretion. 
See reference .... Greenblatt DJ, Ransil BJ, et al.  Variability of 24-hour
urinary creatinine excretion by normal subjects.  J Clin Pharmacol. July,
1976. pp. 321-8.

B. Calculate the creatinine clearance from the collection data provided. 

CrCl = UV/P

= Cr             X 100 u

  1440   Crs

1365     X 100 =   79 ml/min
1440 1.2
  

C. "Estimate" the creatinine clearance from the  serum creatinine. 

(140-40) 77 = 89 ml/min
    1.2   

D. Correct the estimate for 1.73 m  (72 kg).2

(140-40) = 83 ml/min
  1.2

E. If the collection clearance and the "estimate" are different, which would
you accept as valid and why? estimate

2. A patient with a long history of seizure disorder (grand mal), hypertension, and
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end stage renal disease (recent measured creatinine clearance was 10 ml/min),
has a phenytoin concentration drawn in clinic.   The result is 6.3 µg/ml (thera-
peutic range = 10 - 20 µg/ml).  The patient has had no recent seizures, and has
been stable on the current phenytoin dose for some time.  What should be
done? nothing - pt should remain on same dose - therapeutic range is probably
lower in this type of pt + no clinical need to change

3. A 60 year old male patient with a history of hypertension, ethanol-induced
pancreatitis, and chronic renal failure presents to the ER with new onset atrial
fibrillation and signs and symptoms of pancreatitis.  The liver function is normal
and the patient is taking no meds.  A recent serum creatinine was 3.5 mg/dL,
and the weight is 60 kg (equal to ideal weight). The ER physician  elects to
administer IV digoxin in order to slow the ventricular response (currently 120
beats per minute).  

A. What loading dose of digoxin would you suggest?  

May need to decrease by 50% because volume of distribution is lower, tailor to
ventricular response

B. Twenty-four hours later, the ventricular rate is 80 bpm. What oral
maintainence dose of digoxin would you suggest?  

B. MD = LD X  14% + CrCl
                        5  

=  0.5 mg X 0.18 = ~  0.1 mg (0.125 mg/day)

OR

  usual dose by 50%

C. The patient is admitted because of acute and painful pancreatitis, so that
he may be made NPO and supported. Meperidine is ordered at a dose of
75 mg IM every 6  prn. Discuss this therapy. 

C. meperidine is metabolized to normeperidine (psychosis, dysphoria, seizures)
which is excreted renally 

  dose by 50% or use another drug
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