Name:

LastN First Name
Student Number: A:\. swel Ke‘/\

83| Sovme amsuwers cgulc[

Lane wzed different

Pt s fgroaches |

Term #1 EXAM
December 8, 2003
[Examination time is 3 hours]

This Examination has 17 pages.

PLEASE DO NOT DISASSEMBLE THIS EXAM!
PLEASE PLACE YOUR NAME ON EACH PAGE

Please read the ensuing examination questions and data provided carefully before attempting any
calculations. Show all your calculations. All mathematical calculations should be written and organized
in a logical. neat order. Double check all your answers where possible. Please express your final answers to

three significant figures.

ASKING QUESTIONS IS REALLY NOT NECESSARY.
IF YOU ARE UNCERTAIN ABOUT SOMETHING

MAKE ASSUMPTIONS WHEN ANSWERING A QUESTION.

IF SUCH ASSUMPTIONS ARE VALID THEY WILL BE CONSIDERED IN THE GRADING.

BUDGET YOUR TIME! WATCH THE VALUE OF THE QUESTIONS!
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FACTS AND FIGURES: [NOTE UNDERLINED PARTS for THIS EXAM]

Cardiac output (CO) = 85 ml/min/kg total weight

Normal hematocrit (H) = 0.45 unless otherwise noted

Hepatic blood flow (Qh) = 25% of cardiac output

Renal blood flow (Qr) = 25% of cardiac output

Blood volume (L) = 8% of total weight

Body water (L) = 60% of total weight

BSA (m2) = (W0-425)(H0.725)(0.007184) [W=kg; H=cm]

% Fat = 90 - 2 (Height - Girth) [Height = inches; Girth = inches]
Lean body mass (LBM) = Total weight - Fat weight

Urine production rate = 0.0143 mL/min/kg total weight [for normal kidneys]
1in=2.54 cm

NOTE: 1. This exam is worth 35% of the final overall grade in PHM 324. Please note however that the
value of all questions totals 100 marks.

2. The allotment of marks for each question is indicated beside each question.

3. The available equations, as indicated in class, are found in the supplementary pages. Additional
graph paper is found at the back of the exam.

4. This exam is designed to test your knowledge of pharmacokinetics and possibly even teach you

about its use in problem situations. Some issues may be presented which were not specifically
dealt with in lectures, but the context of the question should make their meaning clear.
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QUESTION 1: (26 marks; the marks are found beside each question)

In each of the following questions, some information is given. Answer the question based on the DATA or
the CHART. Each DATA or CHART represents a new independent information source.

(4}

(1]
[1]
[2]

[4]

[2]
(1]

a) CHART:
=3
E
g
&
1+
0 2 4 6 8 10 12
Time (hr)
i) The half-life is 4 hr. (E 0.6943 . O.11325 ﬂf'
4
ii) The mean residence time is 5-’17 hr. MRT =
R

iii) Draw a line on the above CHART to show what would be expected if the dose increases by
100%.

b) DATA: IV Dose = 200 mg

k= 0.1155 hr'l
Cat12hr= 5 mg/L
V1 = Vss

C®i mL.

is ug/ o |74 629
Total AUCis___ V13 (pg/mL)*hr. Auc= _ 20
* Total clearance is l lL’ L/hr. b.uss

O—"C-‘— ‘k\h
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[6] ¢} CHART: Dose for Patient A is 600 mg.

Conc (mg/L)

b

1 b ] '] : I | | | A4 'l l. '] 4 _j A i L.k : LA 1 1

0 2 4 6 8 10 12

All of the following comparisons are against Patient A.

2] Draw a line on the above CHART for Patient B which has the same distribution space but twice
the total body clearance. Identify your line for patient B.

[2] Draw a line on the above CHART for Patient C which has the same clearance but one-half the
distribution space. Identify your line for patient C.

2] Draw a line on the above CHART for Patient D which receives twice the dose, has one-half the
distribution space and one-half the total clearance. Identify your line for patient D.

[6] d)DATA: (51102:1 ‘2;111)** o5 Lk ék w By = L2 b (b
gﬁ:ﬁim 0.2 (QL:. 0.2 CI-Z'IS)
B % gorlity

[3] The total body clearance is 0.219 L/kg/hr. &t" 0. QS-C[ .Z'ISB

2] fe = 0. 20 fo= Oy

(] Half-life = le0d hr At

= (Qt/ = 0Z8IS/ . 0.6315 t] - 043
£. CQ/“ ?JAS 5
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[6] e) CHART: Drug and one metabolite for Patient A; IV Dose of the drug is 600 mg.

100 ¢ - -
: Patient A
‘ol Yalp
P &-‘- 00[ {3 {Az
% 7
E 10
=
S Um.aﬁcﬂ
1
0 2 4 6 8 10 12
Time (hr)
[2] . The rate-limiting elimination constant for the metabolite is 0. ”3 hr.
[4] Draw line(s) on the above CHART for Patient B which has:

- the same distribution space for the DRUG

- twice the total body clearance for the DRUG

- has the same fm to the METABOLITE

- the same inherent kinetic properties for the METABOLITE.
Identify any line(s) for patient B.
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QUESTION 2: (7 marks; the marks are found beside each question)

The following scheme describes the fate of a drug (D) and its metabolites (M', M? etc.). All constants are in
reciprocal hours. All concentrations in the body are in serum. The IV dose of the drug is 2 millimoles.

0'25 @
: 0.45

IV DOSE

W : (])3 0.003
‘?e;: 0.05 ’
M,
0.02t+ 0.05+ 0.1 +0.03 ) 9,
= 005 . 0.25 Excgelign = &)
0.2
[5] Complete the following table based on the above scheme.
Compound Total Amount Excreted Excretion Location
{millimoles)
D 0.25(2) = 0.5 WRWE
M O o ex cvretEd
M
O Not o oretzd
3
M 0.bs 0= I[.3 Feces
M 0.\ (2) = 0.2 W INE
{2] The terminal serum half-life of M” will be 4 3 l hr.
&
0.693

0.003 £~ Smollest eomsFant

Page 6




Name:

Last Name First Name

QUESTION 3: (29 marks; the marks are found beside each question)

Decloxacin (DEC; molecular weight = 365) is a new antibiotic used to treat infections, including urinary
tract pseudomonas infections. The drug is intended for both intravenous and oral administration. Mr.
Martin (80 kg) was given an intravenous bolus dose (Smg/kg) of DEC. The following chart shows the
serum concentrations versus time following the bolus dose.

100 7 o

Conc (mg/L)

Time (hr)

Based on the above information, please answer the following questions:

[5] a) The specific equation that best describes the DEC serum concentration versus time profile is:
q - ‘oﬁt - o- l t
C(pg/mL)= l e + 5.7 e

[Coefficient(s) in pg/mL; constants in hr!l ; time in hours]
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[3] b) The total body clearance for DEC in Mr. Martin is _ 0,0 |5‘2¢ L/hr/kg.

(. }—E‘%‘ Aucs Ml + 5/p
- Qoonylby+ 4o =" s S0
6b .Q%IL)&» - 6"5(?3”")“'

= 6021w
- 6-0%0: 0.071=2 L-/&/L&

3] ¢) The mean residence time for DEC in Mr. Martin is g- 67 hr.

Ao ¢ Pr&z t b/pz—

MRT= Aumc = OTb-Hlug 1S
A
. 5764 b, = Apr'r bi. 056,
ole pos
bks ’&b > a{@/t = 0.3 LJ
N 861 {N = % + -08(:\
{2 @&-P%(Km km)

(3] d) The steady state distribution space for DEC in Mr. Martin is O- 6‘5 E/kg.

Vegs Y (14 ’E’Z/ézb N g hamc g Aug
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2] e) Tha anticipated serum DEC concentration in Mr. Martin, 36 hours after the bolus dose, will be
o\ pg/mL.

—o.1 (%)
e a5 5.

2] f) If "fe" for DEC in Mr. Martin is 0.25, the DEC renal clearance is [o 51 L/hr.

FTOW\. b\l CQtﬁ B.OZ.L-/&)

Qv 0.2 ()
- 151

[4] g) If the urinary DEC concentration needed to inhibit pseudomonas growth in Mr. Martin is
eleven (11) micrograms per mk., the 5 mg/kg IV bolus dose will continue to have an antibiotic
effect for 25.\ hr.

@) “T‘\L‘FO\“\M’G\ = 0.0043 mL}'h\w./
= L4y mLIMb}n 80‘3&,
= 6564 me]
O e umandtafim= u/ua[mL
® Uniary sowim betr= W (84692 75500 e

@ u,ru\,aué uw)ﬂ’m ho T = @qu,m mc)@{m‘ﬂ C&aru.;

1550y = “x' (U51HA)
& = 500 [L n OS/Aa/mL.

(® Fyure Cv&‘t‘,@’k&»«n v e ke, Hy
t= 25.1 &u




+ Name:
Last Name First Name

Te5 2 % of the DEC dose in Mr. Martin

[3]  h) Atthe time point calculated in question "g",
remains to be eliminated.
25.)

Acasike, MUC Afe= C70= 0.5 = 5[,hU)4,
o P 01 % )
. . o0
y 2/‘2\”\“”“‘0 ’Lwns‘.\)lw B)ir, 1,529
AU bb.5

0

[4] 1) The following serum DEC concentration profile was observed when a 600 mg oral dose of DEC
was given to Mr. Martin on a separate occasion. In the space below the figure, describe any

special pharmacokinetic characteristics of this oral dose.

100 ¢
3
£
] 103 ~— 42 0] 0.0438"
S T - 1°°
25 ]
1 i

0 T g

® T Foamndd onsliot iy abog 0.0¢3 57 Thd
w gratdley fan o Gg ‘MW,JEW
O o (oo - W die e ol atton

ﬁm\@ _
{ Bat 0.0%3 ha~!
€ MC@WS m 3‘_ M(Bfi?em
Ao C N e AM-TLLS lﬂv{ |

\-
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QUESTION 4: (20 marks; 2.5 marks each)

Prezic™ is a newly marketed antidepressant drug which is eliminated by hepatic metabolism and renal
excretion. The following plasma and urine data was obtained following the administration of a 10 mg IV
dose to a 68 kg male subject (45 years old).

PLASMA DATA: Trageoud AUC
Time Plasma Concentration (ug/L) v
Prezic™ Cm

0 54.3 = .

3 27.15 ALC, = 25T %ﬂ')‘”

6 13.6 =0 =

d 3 ﬁ 0.231 fu

24 0.42 t L’ 3w

MC :\f = o‘_(.(.z_ = I '22‘
0-23\

URINE DATA:

PACD = A51.2+1€2 =

Urine Collection Period Amount Prezic™ in urine (mg) as1. O/@y “)lw
0-6 hr 0.489
6-12 hr 0.122
12-24 hr 0.031
At ol o b€2 1y

Part 1: Assuming a liver plasma flow rate of 825 ml/min, please calculate the following for Prezic™.
Please show all work, whether calculations or figures to explain your answers. Page 14 offers graph
paper and additional space, if this is needed.

a) CLR = 4‘0L

- 24
CQ ot £ 2% m

s 2.4% L[

ml/min.

\
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b) CLg = 36,] L/hr. ¢ Name First Name
(= 249 o
g = Che-C D = %%\Lc: l;wzaﬁ'qh
a
= 356-25
= 36 (b = 38.6 L [fb
It = 3 hr.

RV *8 - Y gtﬁ olpuwn g 713

d) HepaticER = 0.729

eR= CQ&/@-R., Q2 %25 mUfw = 4assi[he

= 36"/Ll.q.5 = 0-72‘1

€) CLiy = 33 Lmr.

(ot = @bk x Qe
Ow - o
449.5 x 3b.1
43.5- 2.1

35,3 L[

{l

(!
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Part 2: Meals cause a reduction in hepatic plasma flow to approximately 650 mI/min. Estimate the
following parameters if Prezic™ is taken with a meal. Assume that neither renal clearance nor

intrinsic clearance is affected.

f)CLH = 30’2-, L/hr.
We = Bax Tt
(Lot + Qi
gtip = giqz' hr.
- dose¢/ = 10660
v /C° 54,3 L
= 84,2 L

- = 32,67 - O, -
b @% §N 0,177 kn

nod Qi = 650m LI

= N [by
= 9 x(33.3 . 3. 17 L/%U
[33.3 + 39

0.643
O- 1711

t,.= 2392 la

Part 3: On the graph below, draw a representative line showing the anticipated change in plasma
concentration versus time curve when liver blood flow is reduced (exact numbers not required).)

100

S

10

0.1
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100 ] =
% 10
é R
g _
=)
©

0.1 LAl F I | LA Li_l L1 1 ) . |

8§ 12 16 20 24 28 32 36
Time (hr)
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QUESTION 5: (18 marks; the marks are found beside each question)

Offryth (OF) is an antiarrhythmic agent that has been tested in 12 healthy volunteers whose average total
weight was 76 kg. Three doses were given randomly on separate occasions. Whole blood was analyzed.

The following average information was obtained after a 200 mg intravenous bolus dose:

Parameter Units Values
V1=Vss L/kg 3.9
Total AUC (ug/LY*hr 6750
Total AUMC (ug/Ly*hr 67500
Total OF Renally Excreted to 24 hours mg 130

The following average information was obtained after a 400 mg standard capsule given orally:

Parameter Units Values
c* pe/L 05.4
AUC to 24 hr (ug/L)Y*hr 9560
ka hr' 0.8
Lag time hr 0

The following average information was obtained after a 432 mg slow release oral tablet:

Parameter Units Values
c* ug/L 90.0
AUCto 24 hr (ug/L)*hr 9020
ka hr! 045
Lag time hr 1

Please answer the next series of questions based on the above OF data.

[4] a) The specific equation that best describes the blood OF concentration versus time profile

-0.1%
NZ 7t

following the IV dose is:

C (uglL) = vl5

[Coefficient(s) in pg/L; constants in hrl

og"s ax

“\R.T \‘g\LMC 61500 = \Oﬁ*’

; time in hours]

P O 14

it
Cl-= & = gG»OW\'Q) = 675/8//L
) Qo GD(’IE Ka)
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[4] b) The absolute extent of absorption for the standard oral OF capsule is —77 . q %.
- b o —————
A‘U-C 1V Toose o t,
5

= lo5\4 LT O]
R I ——
blsp 460 = oSy

= 0,779

[3] c) Although not presented, the expected tmax for the slow release oral tablet is

fn = o C%) 2 (%% )

045 -0
= 4,294,

ﬁﬁ.&%-ﬁ

o'l %@Lded Eraps 430+
= 5%
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[7] d) :lllﬁ gticipatcd total un:;gcd OF to be excreted i::l::::: after the slow release o::]ﬂ:::t
or4l Tablet
9, —
A e = ’?e,- T dose
AR = Qo020 +Fo
F::. M o . rbaje \\.[ 7 | 5-,7
AL N Dose > = QQZO
= qqzo Y 020'0 - O’ 68
6Tsv 4%
AL Bomy.
(L r=  fe 61 Z
Ty = 676D 6l-23
AL, = 61311
= om . ausi/l 7
61379

Ot~ Zow,y . 200,008 = g043L Jb,
Ml\l 6’(&)%{1_)4&

'Pe z _C_j(_r: 0-71(
At

s AQ_O?— @-TIE)(O.LEO(%Z)»_ afivaq

ws C7
R.
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