AMINOGLYCOSIDE PROBLEMS
1) RW is a 30 yo, 5’10” non-obese (70-kg) female with SCr of 0.9 mg/dL who presents with a gram-negative UTI.  The team wants to start her on IV gentamicin.  What initial dose can be started to achieve goal peak and trough concentrations of 6 and 1 µg/ml respectively? (round dose to the nearest 10 mg)
CrCl = 0.85 * (140-30) * 68.5 kg =  98.8 ml/min



      72(0.9)

ke = 0.00293(98.8) + 0.014 = 0.303 h-1
Vd (normal) = 0.25 L/kg * 68.5 kg = 17.1 L 

( = ln 6 – ln 1 + 0.5 = 6.4h = q8h

0.303

Maintenance dose = 6(0.303)(17.1)(0.5)(1-e-(0.303)(8)) = 101 mg = 100 mg q8




(1-e-0.303(0.5))
Note that 100 mg q8 = 1.75 mg/kg/dose.  Does this make sense for UTI?  YES!
However let’s just double-check:

100 mg = Cpk(0.303)(17.1)(0.5)( 1-e-(0.303)(8))



(1-e-0.303(0.5))

Cpk = 5.9

Ctr = 5.9(e-.303(7)) = 0.7

2) The following levels are drawn for this patient: peak 7.3, trough 1.6.  What adjustments should be made to her regimen to achieve goal levels, assuming standard practice was followed for drawing levels? (peak taken 30 min after a 30 min infusion, trough drawn just before next dose)

tin = 0.5, t’ = 0.5, t*=0

(t = 8 - 0.5 - 0.5 - 0 = 7 hrs

ke = [ ln (7.3/1.6) ] / 7 = 0.217
Vd = 
100(1- e-(0.217)(0.5))
 = 10.28/0.65 = 15.8 L

        0.217(0.5)[1 – e-(0.217)(8)](7.3)
( = ln 6 – ln 1  + 0.5 = 8.8 hrs = q8h
          0.217
Dose = 6(0.217)(15.8)(0.5)(1-e-0.217(8)) = 82 mg = 80 mg q8


(1-e-0.217(0.5))

80 mg = Cpk(0.217)(15.8)(0.5)(1-e-0.217(8)) ; Cpk = 5.8


(1-e-0.217(0.5))
Ctr = 5.8(e-0.217[7]) = 1.27
3) DC is a 47 yo female (ht: 65 in, wt: 75 kg) with SCr of 1.0 mg/dL and PMH of prosthetic valve placement presenting with possible endocarditis.  She is currently in the ICU on a furosemide drip for her fluid overload and shortness of breath.  Her only empiric antibiotic therapy includes ampicillin 2 gm q4h.  The team wants to start her on IV gentamicin.  Based on population estimates, what initial maintenance dose of IV gentamicin will achieve goal peak and trough concentrations of 5 and 1 mcg/ml, respectively?
CrCl = 0.85 * (140-47) * 64.2 kg =  70.4 ml/min



      72(1)

ke = 0.00293(70.4) + 0.014 = 0.220 h-1
Vd = 0.3 L/kg * 64.2 kg = 19.3 L 

( = ln 5 – ln 1 + 0.5 = 7.8 h = q8h

          0.22
Dose = 5(0.22)(19.3)(0.5)(1-e-(0.22)(8)) = 84 mg = 80 mg q8


(1-e-0.22(0.5))

80 mg = Cpk(0.22)(19.3)(0.5)( 1-e-(0.22)(8))



(1-e-0.22(0.5))


Cpk = 4.7

Ctr = 4.7(e-0.22(7)) = 1
4) SD is a 55 yo, 5’9”, 60-kg male with SCr of 0.8 mg/dl.  He is on long-term tacrolimus therapy for his liver transplant 2 yrs ago.  He develops a severe gram-negative bacteremia and the team wants to initiate IV tobramycin therapy.  What starting dose is recommended to achieve steady-state peak and trough concentrations of 10 and 1.5 mcg/ml, respectively?
CrCl = (140-55) * 60 kg =  88.5 ml/min

       72(0.8)

ke = 0.00293(88.5) + 0.014 =  0.273 h-1
Vd (normal) = 0.25 L/kg * 60 kg = 15 L 

( = ln 10 – ln 1.5 + 0.5 = 7.4 h = q8h

             0.273
Dose = 10(0.273)(15)(0.5)(1-e-(0.273)(8)) = 142 mg = 140 mg q8


(1-e-0.273(0.5))

140 mg = Cpk(0.273)(15)(0.5)( 1-e-(0.273)(8))



(1-e-0.273(0.5))


Cpk = 9.8

Ctr = 9.8(e-0.273(7)) = 1.4
5) JM is a 50 yo, 70-kg, 70-in male with gram-negative pneumonia.  His SCr is 3.5 mg/dl, which has been stable over the last 5 days since admission.  Gentamicin 115 mg q24 hrs was prescribed and expected to achieve stead-state peak and trough concentrations of 8-10 mcg/ml and <2 mcg/ml, respectively.  After the third dose, steady-state peak and trough concentrations were measured and were 12 mcg/ml and 3.5 mcg/ml, respectively.  Calculate a new maintenance dose that will provide a steady-state peak of 9 mcg/ml and a trough of 1.5 mcg/ml.

tin = 0.5, t’ = 0.5, t*=0

(t = 24 - 0.5 - 0.5 - 0 = 23 hrs

ke = [ ln (12/3.5) ] / 23 = 0.054
Vd = 
115(1- e-(0.054)(0.5))
 =  13 L

        0.054(0.5)[1 – e-(0.054)(24)](12)
( = ln 9 – ln 1.5  + 0.5 = 33.7 hrs = q36
            0.054
Dose = 9(0.054)(13)(0.5)(1-e-0.054(36)) =102 mg = 100 mg q36


(1-e-0.054(0.5))

100 mg = Cpk(0.054)(13)(0.5)(1-e-0.054(36)) ; Cpk = 8.9


(1-e-0.054(0.5))

Ctr = 8.9(e-0.054[35]) = 1.3
6) ZW is a 35 yo, 150-kg, 65-inch female with an intraabdominal infection.  Her SCr is 1.1 mg/dl and stable.  Tobramycin 165 mg every 8 hrs is prescribed and expected to achieve steady-state peak and trough concentrations of 6 mcg/ml and 0.5 mcg/ml, respectively.  After the third dose, steady-state peak and trough concentrations were measured and were 5 mcg/ml and 2.6 mcg/ml, respectively.  Calculate a new tobramycin dose that will provide a steady-state peak of 6 mcg/ml and trough of ≤ 1 mcg/ml.

tin = 0.5, t’ = 0.5, t*=0

(t = 8 - 0.5 - 0.5 - 0 = 7 hrs

ke = [ ln (5/2.6) ] / 7 = 0.093
Vd = 
165(1- e-(0.093)(0.5))
 =  61.4 L

        0.093(0.5)[1 – e-(0.093)(8)](5)
( = ln 6 – ln 1  + 0.5 = 19.8 hrs = q24
          0.093
Dose = 6(0.093)(61.4)(0.5)(1-e-0.093(24)) =198 mg= 200 mg q24 
Correction: Dose = 340mg Q24


(1-e-0.093(0.5))

200 mg = Cpk(0.093)(61.4)(0.5)(1-e-0.093(24)) ; Cpk = 6.06


(1-e-0.093(0.5))

Ctr = 6.06(e-0.093[23]) = 0.7
7) JH is a 24-yo, 70-kg, 72-in male with gram-negative pneumonia.  His SCr is stable at 1.0 mg/dl.  Amikacin 400 mg q8 was prescribed.  After the third dose, steady-state peak and trough concentrations were 22.1 mcg/ml and 2.5 mcg/ml, respectively.  Calculate a new amikacin dose that will provide a steady-state peak of 28 mcg/ml and trough of 10 mcg/ml.

tin = 0.5, t’ = 0.5, t*=0

(t = 8 - 0.5 - 0.5 - 0 = 7 hrs

ke = [ ln (22.1/2.5) ] / 7 = 0.311
Vd = 
400(1- e-(0.311)(0.5))
 =  18.3 L

        0.311(0.5)[1 – e-(0.311)(8)](22.1)
( = ln 28 – ln 10  + 0.5 = 3.8 hrs = q6
            0.311
Dose = 28(0.311)(18.3)(0.5)(1-e-0.311(6)) =468 mg = 470 mg q6


(1-e-0.311(0.5))

470 mg = Cpk(0.311)(18.3)(0.5)(1-e-0.311(6)) ; Cpk = 28.1


(1-e-0.311(0.5))

Ctr = 28.1(e-0.311[5]) = 5.9
8) Pt is a 78 yo white male (ht: 68 in, wt: 70 kg) with ESRD on HD (T/Th/Sat) presenting with MRSA bacteremia.  He was given 140 mg IV gentamicin x 1 dose at 8 am on Monday.  A peak drawn at 10 am was 4.5 mcg/ml.  A random level is taken the next day with morning labs at 6am and comes back as 2.6 mcg/ml.  He will be redosed when the level falls to 1 mcg/ml.  When will he be redosed?

Ke = ln (4.5/2.6)/20 = 0.027
1 = 2.6(e-0.027[t])
t = 35 hrs from last level

Redose 140 mg IV gentamicin at 5 pm on Wednesday
9) Pt is a 90 yo Hispanic female (ht: 64 in, wt: 45 kg) with ESRD on HD (M/W/F) being treated with IV tobramycin 110 mg for severe gram-negative pneumonia. Last dose had been given on Sunday at 10 pm.  She was dialyzed on Monday (9 am – 1 pm) and her postdialysis level (Monday, 2 pm) is 8.4.  Labs are taken the next morning at 8 am (Tuesday) and her random tobramycin level at that time is 5.6.  She will be redosed when her trough falls to less than 2 mcg/ml.  When will she be redosed?

Ke = ln (8.4/5.6)/18 = 0.023
2 = 5.6(e-0.023[t])
t = 45 hrs
Redose 110 mg IV tobramycin at 5 am on Thursday
10) RP is a 74 yo AAM (ht: 70 in, wt: 70 kg) with ESRD on HD (M/W/F) presenting with mild-moderate gram-negative infection.  He was given 175 mg IV gentamicin x 1 dose at 7 am on Sunday.  A peak drawn at 9 am was 8 mcg/ml.  A random level is taken at 1 pm before dialysis on Monday and comes back as 5 mcg/ml.  Another peak is taken 1 hr after this 3-hr dialysis session (1-4 pm) and comes back as 3 mcg/ml.  He will be redosed when the level falls to <1.5 mcg/ml.

ke off HD

ke = ln (8/5)/28 = 0.017
ke on HD

ke = ln (5/3)/4 = 1.128 
Correction: ke = 0.128
time until level falls to 1.5:

1.5 = 3e-0.017(t)
t = 41 hrs
this is only 3 hrs before the next dialysis so the patient may be redosed after his next dialysis session on Wednesday
