This document only includes an excerpt of the
corresponding thesis or dissertation. To request a
digital scan of the full text, please contact the Ruth
Lilly Medical Library’s Interlibrary Loan Department

(rimlill@iu.edu).




Mezlocillin Pharmacokinetics in Renal Impairment

George R. Aronoff, M.D.
Pharmacology
Indiana University School of Medicine

Indianapolis, Indiana

Submitted to the Faculty of the Graduate School in partial
fulfillment of the requirements for the Master of Science
Degree in the Department of Pharmacology, Indiana
University.

April 1983



Accepted by the faculty of the Graduate School, Department
of Pharmacology, Indiana University, in partial fulfillment

of the requirements for the degree of Master of Science

Lynn R. Willis, Ph.D., Chairman EXZ:5522227//i,/éZLZ:;">

Judith Richter, Ph.D.

Raymond R. Paradise, Ph.D.

Robert L. Nelson, M.D., M.S.

Friedrich C. Luft, M.D.

September 30, 1983



ABSTRACT ® & 5 0 ¢ 02 s 2L ET et S EES

TABLE OF CONTENTS

INTRODUCTION LEE N I L L Y O B I B R R Y I I Y I I I R I I I IR Y

I.

II.

ITI.

1v.

Animal Pharmacology seeecerecocecens
A. MiCe teeeercecsosnsnanesacasonacs
B. Rats ceeececeoroscnronsnnsssnsns
C. Guinea PifB .tsivesescesccsssnaans
D. Rabbits tiiiiececnnecescnonnssas
E. DOES eecececscsscsscsnsscassansasns
Summary of Animal Pharmacology «....
Human Pharmacology ceceeseceocvenncs
A, ADbSOTpPLiON ecceesccesscossvsasssas
B. Distribution .sceecestsenscnancs
C. MetabolisSm evcvesessveccccccccans
D. EliminationR ..eceeaccscccssccsos
Summary of Human Pharmacology .cce.e.

KinetiCS ® 6 9 ¢ % 5 20 8 00 S 00 0SSN

RESEARCH GOALS ® % 0 00 00 0 60 0000 00O s s

I.

Statement of PurpoBe ec.ccscescoccccn

METHODS ® 5 5 % & 46 8 0 Qa0 OB S GG C PO OO P SOt e e

I.

II.

III.

SubjECtBo ® @ 8 5 9 0 0 008 ¢ 80 g0 eSSl et e
Drug ® 6 @ 060 0 0 00 0 20 09 00 9 a8 S e SO s

Specimen Collection seviscccavovcans

e e o0

Aronoff

ii

12
12
13
13
15
21
21
27

28

31

31

32
32
33

33



IV. Drug ASSay seesesen
V. Kinetic analysis ..

VI. Statistical Analysis

RESULTS @ o 2 0 8 000 00 00 00 00 s

I. Single Dose Study .

I1. Multiple Dose Study

DISCUSSION ® 606 0% o0 ¢ 000 008 0

I. Elimination Kinetics

IT. Dosimetry eccoeeeceos

SUMMARY ¢ °o ¢ s 0 0 00 0t 00 s s 00 s

REFERENCES e 2 4088 804000t

CURRICULUM VITAE ..cscocoeoe

Aronoff iii

o 0 0 0 0 v 34
¢ o 0 ¢ 6 0 08 36

e e 8 ¢ 0 s 00 37



Aronoff 2

ABSTRACT
Mezlocillin Pharmacokinetics in Renal Impairment
G. R. Aronoff, M.D.

Mezlocillin is an acylureidopenicillin that is active
against clinically important bacteria. Although some
investigators have evaluated mezlocillin elimination with
compartmental linear kinetics, studies in animals and man
suggest that mezlocillin excretion follows nonlinear dose
dependency. Such behavior may complicate dosimetry in
patients with remal insufficiency.

To establish mezlocillin kinetics in patients with
renal impairment, we gave 27 adult subjects with various
levels of renal function mezlocillin, 3 gm, over 30 minutes.
A significant relationship between the rate of mezlocillin
elimination and renal function was observed. The
elimination half-life increased from 0.96 hours in normal
subjects to 3.60 hours in anuric patients. Similarly, the
area under the plasma concentration versus time curve
increased from 243 mg-hr/1 to 728 mg-hr/1. This
relationship was used to establish dosage guidelines. 1In
addition, graphical non-linearity of the plasma
concentrations was observered in patients with impaired
renal function.

To determine the effects of dose on the elimination
kinetics of mezlocillin, six subjects with normal renal

function and six anuric subjects were given mezlocillinmn in
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1, 3, and 5 gm doses by intravenous bolus injection. Each
dose was separated by one week, Although the rate of
elimination was not prolonged by increasing the dose in
patients with normal renal function, the half-life increased
from 1.67 hours after the 1 gm dose to 2.25 hours after the
5 gm dose in anuric patients. This study shows that
mezlocillin elimination is dose dependent in anuric
patients, and that the capacity limited process involves the

non-renal elimination of the drug.



