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Question Set | (True or False)
(25 points)
True (A) or False (B). On the bubble sheet mark A for true or B for false

Mark whether the following statementsistrue (A) or false (B). Drug A is cleared only by hepatic
metabolism and has an intrinsic clearance of 0.8 L/h

1 T F Theora bioavailability of thisdrug will be larger than 80%.

2: T F Plasmaprotein binding will affect the oral bioavailability of this drug.

3: T F Thehepatic clearance of thisdrug is 1333 L/min.

4: T F Plasmaprotein binding will affect the hepatic clearance of this drug.

5: T F Drug B, known to induce enzymes, also responsible for metabolism of Drug A,

will significantly affect the clearance of Drug A.
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Question Set 11
(25 points)

True (A) or False (B). On the bubble sheet mark A for true or B for false
Imagine alipophilic unionized drug A with avolume of distribution of 108 L. When given by an
iv bolusinjection, the peak concentration of 0.18 ug/ml is observed (C,). When given orally, the
oral bioavailability is 1.9 %. Plasma Protein Binding is 50% (f,=0.5).

Peak [ug/ml] 0.18
VL] 108
F (%) 1.9
fu 0.5

Mark whether the following statements are true (A) or false (B).

6: T F Thedrugishighly metabolized in theliver.

7 T F Plasmaprotein binding will affect the oral bioavailability of this drug.

8: T F Thehepatic clearance of this drug will be smaller than the Cl¢n.

o: T F Plasmaprotein binding will affect the hepatic clearance of this drug.

10: T F Drug B, known to induce enzymes that are also responsible for metabolism of
Drug A, will significantly affect the clearance of Drug A.
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Question Set 111 (Matching)
(20 points)

For the physiological changes listed below, select the induced changes on the pharmacokinetic
parameters for alipophilic acid (pKa=7.0), protein bound drug that is only eliminated
through the kidneys (some answers may be used more than once). The pH of the urineis 7.0

Select the effect on kinetics (this effect should be clinically relevant)

(A)Clgen 7 B)Clen ¥ (C)Vp ¥ (D) oral bioavailability FT (E) nothing happens or

effect is not listed

Physiological change

11: Decrease in plasma protein binding
12 Decrease in urine pH
13: Increasein liver blood flow

14: Doubling in urine flow
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Question Set IV

Total points 30

A drug is being cleared by the liver and kidneys. The drug is polar, has a molecular weight of
400 Daton and is neither an acid nor a base. Plasma protein binding is 50% (f,=0.5). The oral
biocavailability is determined by first pass and is 60%. Assume liver blood flow of 80 L/h, aGFR

of 130 ml/min and a urine flow of 2 ml/min.

What is the hepatic clearance expressed in L/h. Values between 1 and 80 L/h. Express as full
Liters’h (50 not 50.4 L/h). (10 points)

15 Mark A, B, C, or D, if the number in the tens columnis 1 (A), 2(B), 3(C), 4(D), 5(E).
Leave blank if this is not the case This would be E for 50 L/h)

16: Mark A, B, C, D, E if the number in the tens columnis6 (A), 7(B), 8(C), 9(D), O(E) Leave
blank if this is not the case. You would leave this blank for 50 L/h)

17: Mark A, B, C, or D, if the number in the ones columnis 1 (A), 2(B), 3(C), 4D), 5(E).

Leave blank if this is not the case . You would leave this blank for 50 L/h)

18: Mark A, B, C, or D, if the number in the ones columnis6 (A), 7(B), 8(C), 9(D), 0 (E)
Leave blank if this is not the case. This would be E for 50 L/h)
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What isthe renal clearance expressed in mL/min. Values between 0 and 90 mL/min. Express as
full mL/min (50 not 50.4 mL/min). (10 points)

19:

20:

21:

22:

Mark A, B, C, or D, if the number in thetens columnis 1 (A), 2(B), 3(C), 4(D), 5(E).
Leave blank if this is not the case This would be E for 50 L/h)

Mark A, B, C, D, E if the number in the tens columnis6 (A), 7(B), 8(C), 9(D), O(E) Leave
blank if this is not the case. You would leave this blank for 50 L/h)

Mark A, B, C, or D, if the number in the ones columnis 1 (A), 2(B), 3(C), 4(D), 5(E).
Leave blank if this is not the case. You would leave this blank for 50 L/h)

Mark A, B, C, or D, if the number in the ones columnis 6 (A), 7(B), 8(C), 9(D), 0 (E)
Leave blank if this is not the case. This would be E for 50 L/h)



Name:
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What isthe total clearance expressed in L/h. Vaues between 0 and 90 L/h. Expressasfull L/h
(50 not 50.4 L/h). (10 points)

23:

24:

25:

26:

Mark A, B, C, or D, if the number in thetens columnis 1 (A), 2(B), 3(C), 4(D), 5(E).
Leave blank if this is not the case This would be E for 50 L/h)

Mark A, B, C, D, E if the number in the tens columnis6 (A), 7(B), 8(C), 9(D), O(E) Leave
blank if this is not the case. You would leave this blank for 50 L/h)

Mark A, B, C, or D, if the number in the ones columnis 1 (A), 2(B), 3(C), 4(D), 5(E).
Leave blank if this is not the case . You would leave this blank for 50 L/h)

Mark A, B, C, or D, if the number in the ones columnis6 (A), 7(B), 8(C), 9(D), 0 (E)
Leave blank if this is not the case. This would be E for 50 L/h)
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Question Set V
(10 points)

27:

28:

A lipophilic acidic drug (pka of 7) iseliminated only by the kidney. Plasma protein
binding is 90%. Glomerular filtration rate is normal (130 ml/min). Urine flow is

2ml/min.Urine pH issimilar 7. The volume of distribution is40L.

What value best describes the clearance? (5 points)

A: 0.15 mL/min
B: 13 mL/min
C: 130 mL/min
D: 6.6 mL/min

Assume a one compartment body model ? What is the renal clearance of atypical polar,
(hydrophilic) drug showing 50% plasma protein binding. The patient has a creatinine
clearance of 130 ml /min (5 points).

A 58.5 ml/min
B 130 ml/min
C: 65 ml/min
D 6.5 ml/min
E 35.8 ml/min
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Question Set VI
( 10 points)

Robert is very sick and needs treatment with an aminoglycoside. In order to start him on
the aminoglycoside an iv bolus loading dose shall be given. Y our responsibility isto give
him the first dose. In order to do so, you have to estimate Robert’ s creatinine clearance.
Robert is5 ft 10 inchestall, 34 years old, male, and weights 280 pounds. His serum
creatinineis 1.5 mg/dl.

What creatinine clearance do you come up with? (Creatinine clearance between 1 and 99

29:

30:

31:

32

mL/min. Use full numbers 51, not 50.7 mL/min)

Mark A, B, C, or D, if the number in thetens columnis 1 (A), 2(B), 3(C), 4(D), 5(E).
Leave blank if this is not the case This would be E for 50 L/h)

Mark A, B, C, D, E if the number in the tens columnis6 (A), 7(B), 8(C), 9(D), O(E) Leave

blank if this is not the case. You would leave this blank for 50 L/h)

Mark A, B, C, or D, if the number in the ones columnis 1 (A), 2(B), 3(C), 4D), 5(E).

Leave blank if this is not the case . You would leave this blank for 50 L/h)

Mark A, B, C, or D, if the number in the ones columnis6 (A), 7(B), 8(C), 9(D), 0 (E)
Leave blank if this is not the case. This would be E for 50 L/h)
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Question Set VII (True or False)
(15 points)

True (A) or False (B). On the bubble sheet mark A for true or B for false

Mark whether the following statements are true (A) or False (B)

332 T F  Therena clearance of adrug (as determined by filtration and reabsorbtion)
always depends on the tissue binding of the drug.

4. T F  The hepatic clearance of adrug is dependent on the plasma concentration
of the drug in the body, as more drug can be metabolized when the plasma

concentration of the drug is high.

3B T F  For an acidic, lipophilic drug with a pk, of 7.5, adjustment of the urine pH

within physiological ranges will significantly change the renal clearance.

10
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Question Set VIII (True or False)

(25 points)
True (A) or False (B). On the bubble sheet mark A for true or B for false

Mark whether the following statements are true (A) or false (B)

36: T F The larger the clearance of adrug, the smaller the AUC of agiven drug.

37 T F Doubling the dose will generally double the AUC of adrug after iv bolus

injection

38 T F Anincrease in plasma protein binding will always result in a decrease of the

drug’ s hepatic clearance

39: T F The highest renal clearance will be similar to the kidney blood flow

4. T F Drugs with arenal clearance that is larger than GFR*fu are candidates for

drug/drug interactions.

11
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Question Set 1X (5 points)

41:

Which of the following statements ig/are correct?

1)

2)

3)

4)

A)

B)

C)

D)

E)

We can roughly assume that a change in clearance will result in achangein

volume of distribution.

Drug A is40% protein bound, drug B 98% protein bound. A two percent decrease
in plasma protein binding will be most significant for drug A with respect to the
clearance.

Genetic variability in metabolizing enzymes does always alter hepatic clearance.

In general, we should always use IBW for calculating creatinine clearance.

2,34

1,3&4

2,3

3,4

None of the above

12
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Question Set X (5 points)

42:

Aninvestigational new drug is eliminated entirely by liver (hepatic) metabolism, with a

clearance of 1.35 L/min in subjects with an average liver blood flow of 1.50L/min. What

would be its expected clearance in a congestive heart failure patient with aliver blood

flow of 1.10L/min but no change in hepatic extraction ratio?

A)

B)

C)

D)

E)

1.10L/min

1.50L/min

1.18L/min

0.99L/min

Cannot be determined because the dose is not given.

13



Useful Pharmacokinetic Equations

Symbols

D = dose

t = dosing interval

CL = clearance

Vd = volume of distribution

ke = elimination rate constant

ka = absorption rate constant

F = fraction absorbed (bioavailability)
Ko = infusion rate

T = duration of infusion

C = plasma concentration

General

Elimination rate constant
In(ClJ
CL C, _InC,-InC,

*vd (,-t)  (,-t)

Half-life
~0693-Vd In(2) 0693

ve CL K K

e e

Intravenous bolus

Initial concentration

c. D
vd

Plasma concentration (single dose)
C=C,-e*"

Plasma concentration (multiple dose)
C, et

C=—"2——
(1— e"‘“)

Peak (multiple dose)

C
Cmax = (1_ eoke'f)

Equations/Useful_pharmacokinetic_equ_5127

Trough (multiple dose)
c . GCoer
min (1_ e_ke.,)

Average concentration (steady state)
= D
s = CL-7

Oral administration

Plasma concentration (single dose)
C= F-D- ka .(e_ke_t _ e_kalt)
Vd(ka - ke)

Time of maximum concentration (single

dose)

0

tmax (ka _ ke)

Plasma concentration (multiple dose)

_ _FDk, [ ex et
vd(k, —k) ((1-e™7)  (1-e™)

Time of maximum concentration (multiple

dose)
In{ ka'(l_ eke{)J
B k ~(1— e"‘a")

ka - ke)

t

max

~—| ®

Average concentration (steady state)
_ E-D
C=
CL-7

Clearance
Cl = Dose - F
AUC

Cl=k, -V,



Constant rate infusion

Plasma concentration (during infusion)

k s
C:C—OL-(l—eke‘)

Plasma concentration (steady state)
_ Ko
CL

Calculated clearance (Chiou equation)
2.k,  2-vd-(C,-C,)
+
(C,+GC,) (C+GCy)-(t,—ty)

CL=

Short-term infusion

Peak (single dose)

Conaty = %.(1_ e—ke.T)

Trough (single dose)

—Ke(7-T
Cmin(l) = Cmax(l) ‘€ =)

Peak (multiple dose)

__ D _[(te")
™COLT (1-e)

Trough (multiple dose)

C e_ke'( =T)

min — Cmax '

Calculated elimination rate constant

&)
Inf —2
Cmin

e
At
with Cmax = measured peak and Cpin =
measured trough,
measured over the time interval At

Equations/Useful_pharmacokinetic_equ_5127

Calculated peak
C — Cmax

max ke-'[*

e
with Cmax = measured peak, measured at time
t after the end of the infusion

Calculated trough
Cmin = C* . e_ke‘t*

min

with Cmin = measured trough, measured at
time t before the start of the next infusion

Calculated volume of distribution

Vd = D . (1_ e_ke.T)
kT ke T
e [Cmax — (Cmin - e )]

Calculated recommended dosing interval

| n( Cmax(desired)
Chi desired
po—TESL LT

e

Calculated recommended dose

(1— e‘k“)
(1-e*T)
Two-Compartment-Body Model

D=C k,-V-T-

max(desired)

C=aee*+hee”
AUC. =ala+bl
vd,,, > Vd > Vc

Creatinine Clearance

(140 - age) » weight
72 o Cpcreat

CL oy (Male) =

(140 - age) » weight
850 CPen

With weight in kg, age in years, creatinine plasma conc.
in mg/dl and CLea in ml/min

CL . (female) =

2



Ke for aminoglycosides

Ke = 0.00293(CrCL) + 0.014

Metabolic and Renal Clearance

e _ Cl,, -fu,
: Qu +C|int 'fub
.Cl._ -f
CIH = EH 'QH = —QH C int ub
Q, +Cl,, -fu,
QH +Clint 'ﬁ‘b
C.-C
Clen = RBFE = GFR.—n_~ot
Cin
_ rateof excretion
Clren - .
plasma concentration
Rate of secretion - Rate of reabsorption
Clen = fu-GFR+ , P
Plasmaconcentration
_ Urineflow - urine concentration
Clren -

Plasma concentration

Ideal Body Weight

Male
IBW = 50 kg + 2.3 kg for each inch over 5ft in
height

Female
IBW = 45.5 kg + 2.3 kg for each inch over 5ft in
height

Obese
ABW = IBW + 0.4*(TBW-IBW)

Equations/Useful_pharmacokinetic_equ_5127

Volume of Distribution
V=V, +V; -K,
fu

V=V, +V, ——
uT

Clearance

_ Dose
AUC

Cl

Cl=k, -V,



For One Compartment Body Model

If the dosing
involves the
use of I.V.
bolus
administratio
n:

For a single .V. bolus administration:

D
Co=—
07y
C=Cy-e ke

For multiple 1.V. bolus administration:

nk,
Cn(7) _% (:E-l_ee_nk :)) o Kel

at peak: t = 0; at steady state n—o

at trough: t =

_ D 1
V —k, 7t
(1=e "¢7)

Cmax ss —

_ —k,T
Cminss = Cmaxss ‘€ ©

If the dosing
involves the
use of L.V.
infusion:

For a single short-term I.V. infusion:
Since t =t for Cpax

b foct)

Crmy = ————
M Yk, T

Crmin = Cmax e helrT)

For multiple short-term L.V. infusion at steady state:

. _D .@__e—keT)
" T et
—ko(r-T)

Cmin = Cmax "€

Last modified 2006
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D _
Cl‘ = (ekeT — 1) e ket (most general eq.) during infusion t =T so,
Vk,T
If the dosing D —k t
invqlves a Ct =—|\1-¢e "¢ (during infusion) at steady state t — o, e™e', t — 0 so,
l.V. infusion Vik T
(more eD k k D
ti ):
SAHEon CpSS = = 0 = 0 (steady state) remembering ko = — and CL =V . ke
Vk,T Vk, CL T
For a single oral dose: For multiple oral doses:
= i.D.ka).(e_ket _e_kat) F-D-k, e_ket e_kat
' Vikg -k - | —kr\_/ —kr\
finedesng @ e Vka =ke) | [1-e7er | o7
administratio
. k 1
n: a
fmax =N~ | k (1— "“ef) 1
ke | (kg —ke) tmax = 1N =4 c T
ke, (1— e aT) (k _ke)
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