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ABSTRACT

cis-Diammine(1,1-cyclobutanedicarboxylato)platinum
(CBDCA) is a nonnephrotoxic but myelosuppressive analogue of
cisplatin (DDP) with greatly reduced protein binding and greatly
increased renal excretion. Thus, CBDCA might produce undue
toxicity in patients with decreased renal function. Twenty-two
patients [14 females and 8 males; median age, 66 (range, 35 to
83); median Kamofsky performance status, 70 (range, 40 to 90)]
with refractory tumors and renal dysfunction [creatinine clear-
ance (Cc¢) 6 to 83 mi/min] were treated with 31 courses of i.v.
bolus CBDCA every 4 to 5 weeks. Dosages were determined by
pretreatment Cc,. Patients with Cc, =40 mi/min received 400
mg/sq m; patients with Cc 20 to 39 mi/min received 250 mg/sq
m; and patients with Cc, 0 to 19 mi/min received 150 mg/sq m.
Toxicities were assessed by weekly clinical and laboratory as-
sessment. Responses were assessed in patients with measur-
able disease. Plasma pharmacokinetics and urinary excretion of
total and ultrafilterable platinum were measured with flameless
atomic absorption spectrometry. Observed toxicities were similar
to those in patients with normal renal function. Myelosuppres-
sion, especially thrombocytopenia, was the major toxicity. Nau-
sea and vomiting were mild to moderate. There was no ototox-
icity, neurotoxicity, or nephrotoxicity or reduction in Cc, due to
CBDCA. Total body clearance of ultrafilterable platinum corre-
lated highly with Cc,. The percentage of reduction in platelet
count correlated highly and linearly with the area under the curve
(AUC) of plasma-ultrafilterable platinum. However, for any AUC,
there was 17% greater platelet reduction in patients who had
previously received extensive myelosuppressive chemotherapy
than in nonpretreated patients. Since total body clearance is
proportional to C,, platelet reduction is proportional to AUC, and
total body clearance = dosage/AUC, we have derived an equa-
tion to calculate a dosage that will produce a desired reduction
in platelet count. Calculations for theoretical patients (both pre-
treated and nonpretreated) with Ce, of 100 mi/min produce
dosages very close to maximum tolerated dosages derived in
actual Phase | trials. The actual clinical utility of these predictive
equations must await validation in prospective studies with larger
numbers of patients.
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INTRODUCTION

DDP? has become a major chemotherapeutic agent with es-
tablished utility in the treatment of a number of solid tumors,
including carcinomas of the testes, ovary, head and neck, blad-
der, and lung and certain lymphoproliferative disorders (32).
However, the numerous and frequently severe toxicities, such
as nausea and vomiting, nephrotoxicity, neurotoxicity, and oto-
toxicity, associated with the administration of DDP (32, 33) have
spurred the search for maneuvers which might mitigate such
toxicities (1, 14, 17, 18, 24, 25, 30, 35, 36). Another approach
to this problem has been the development of DDP analogues
with improved therapeutic indices (2, 6, 7, 13, 15, 28). One of
these analogues, CBDCA, has already demonstrated activity
against a wide variety of human tumors (3, 4, 8, 10, 12) and yet
appears to have strikingly different toxicological and pharmaco-
logical properties when compared to DDP (3, 4, 8, 10, 12). In all
clinical trials to date, the dose-limiting toxicity of CBDCA has
been myelosuppression, with greater thrombocytopenia than
leukopenia (3, 4, 8-10, 12, 19, 21, 22, 29, 31). Moreover, CBDCA
has proved to be nonnephrotoxic, nonototoxic, and much less
emetigenic than DDP (3, 4, 8-10, 12, 19, 21, 22, 29, 31). Unlike
DDP, which is inactivated primarily by avid binding to plasma
proteins (11, 16, 26, 27), CBDCA binds much less avidly to
plasma proteins and finds its major route of excretion via the
kidneys (4, 9). Between 55 and 70% of an administered dose of
CBDCA platinum is excreted into the urine within the first 24 hr
of administration (4, 9). Consideration of the reduced plasma
protein binding and extensive renal elimination of CBDCA sug-
gests that full doses of CBDCA might produce undue toxicity in
patients with reduced renal function. However, such a population
of patients might contain many individuals in whom CBDCA
might have its greatest:clinical utility. These would include pa-
tients whose renal function had been compromised by comorbid
disease, by previous chemotherapy, or by neoplastic involvement
such that they could no longer receive DDP and yet had tumors
with a high probability of being platinum responsive. We therefore
attempted to define the pharmacology of CBDCA in patients
with reduced renal function and to utilize the information in the
development of a rational, easily used scheme for CBDCA dos-
age modification in such patients.

3The abbreviations used are: DDP, cisplatin; CBDCA, cis-diammine(1,1-cyclo-
butanedicarboxylato)platinum; AUC, area under the curve; CLys, total body clear-
ance; Caaumm\ce LDH, lactate dehydrogenase.
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MATERIALS AND METHODS

To be eligible for this protocol, patients had to fulfil the following
criteria: histological proof of malignant disease which had falléd conven-
tional chemotherapy or for which no conventional therapy existed; a
tumor type for which a Phase |l trial with CBDCA was not active; recovery
from all toxicities from prior treatments and passage of =4 weeks from
any prior chemotherapy or radiotherapy; a minimum life expectancy of
12 weeks; a Karnofsky performance status =40%; adequate bone
marrow function (WBC =3,500 celis/ul and platelet counts =100,000/
ul); and adequate liver function (blirubin <2.0 mg/df). By definition,
adequate renal function was not a prerequisite for entry into this study.
Objective measurable disease was desirable but not required. Written,
informed consent in accordance with federal and institutional policies
was obtained from all patients prior to entrance into this study.

Before entry into study, each patient had a detailed history taken and
a physical examination performed. Tumor measurements were made,
and performance status was assessed. Pretreatment laboratory studies
included complete and differential blood counts, platelet count, urinalysis,
and serum electrolytes, urea nitrogen, glucose, and creatinine. Two 24-
hr creatinine clearances were measured within 1 week prior to treatment,
and their mean was used to determine CBDCA dosage as described
below. If widely disparate values were obtained, a third 24-hr C, was
measured. Additional pretreatment blood studies inciuded LDH, aspar-
tate aminotransferase, alanine aminotransferase, alkaline phosphatase,
total bilirubin, calcium, phosphorus, and magnesium. Al patients had
electrocardiograms and chest roentgenograms performed, and additional
scans or roentgenograms were performed as appropriate for disease
measurement.

After CBDCA treatment, patients had weekly clinic visits with assess-
ment of performance status, weight, complete and differential biood
counts, platelet count, and serum electrolytes, urea nitrogen, giucose,
creatinine, calcium, phosphorus, magnesium, LDH, aspartate amino-
transferase, and alanine aminotransferase. Before a patient received
subsequent courses of chemotherapy, all pretreatment studies, with the
exception of chest roentgenograms and electrocardiograms, were re-
peated. A Beltone 10D portable audiometer was used to obtain audi-
ograms on each patient prior to his first course of CBDCA, after every 2
courses of treatment, or when the patient went off study.

CBDCA (NSC 241240) was supplied by the Investigational Drug
Branch, National Cancer Institute, Bethesda, MD. The sterile, lyophilized
powder was dissoived in sterile, distilled water to yield a solution con-
taining CBDCA (15 mg/mi). CBDCA was administered as an i.v. bolus
injection with dosages determined by Cc according to the following
scheme: Cq, =40 mi/min, CBDCA (400 mg/sq m); Ce: 20 to 39 mi/min,
CBDCA (250 mg/sq m); Cc 0 to 19 mi/min, CBDCA (150 mg/sq m).
Those patients experiencing significant but not life-threatening toxicities
were retreated at the next lowest dosage level or at 75 mg/sq m, if
initially treated at 150 mg/sq m.

Each course of treatment was considered evaluabie for toxicity if the
patient was followed for 3 weeks after CBDCA administration. Toxicity
criteria were those of Cancer and Acute Leukemia Group B (5), and
standard response criteria were used to evaluate antitumor effect if
measurable disease was present (5). individual patients were removed
from study when toxic effects were unacceptable or when objective
tumor progression occurred.

Pharmacokinetic Studies. Prior to and at specified times after
CBDCA administration, biood samples were collected in heparinized
tubes and centrifuged at 1000 X g for 10 min, and the plasma was
removed. An aliquot of plasma was frozen at —20° until time of assay.
Protein-free ultrafilirates were prepared by centrifuging 3 mi of the
remaining plasma in Centrifio CF 50A membranes (Amicon Corporation,
Lexington, MA), at 1000 x g for 20 min at 4°. Urine samies were
collected at the time of voiding, measured, and stored at —20° as pooled
4-hr collections.

Plasma, plasma uitrafiltrates, and urine samples were analyzed for
platinum by flameless atomic absorption spectrometry, using the same
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instrumentation and methodology reported previously (23). Plasma phar-
macokinetics were analyzed with the programs of MLAB (an ondine
modeling laboratory, Division of Computer Resources and Technology,
NIH, Bethesda, MD) (20). Curves were fit to the sum of 2 exponentials
by a nonlinear technique with and without weighting by 1/SE2. The curve
of concentration X time for ultrafilterable platinum in plasma was evalu-
ated by calculating the AUC by means of the integral operator in MLAB
and by the trapezoidal rule.

Statistical Methods. Regression and analysis of covariance modeils
in this study were constructed using the method of least squares. Tests
of overall model significance were accomplished using an F-test with
appropriate degrees of freedom. For tests that a given parameter was
equal to 0, a t test with appropriate degrees of freedom was utilized.

RESULTS

Patient Characteristics. The 22 consecutive, eligible patients
entered into this study (Table 1) received 38 courses of CBDCA,
33 of which were evaluable for toxicity. The patients studied had
a median age of 66 years and a median Kamofsky performance
status of 70%. Two patients had not received prior therapy. Of
the remaining 20 patients, 7 had been treated previously with
chemotherapy, 5 with radiotherapy, 4 with a combination of
chemotherapy and radiotherapy, 3 with combinations of chem-
otherapy, radiotherapy, and hormonal therapy, and 1 with a
combination of immunotherapy and interferon. Among the 22
patients studied, there were a number of tumor types (Table 2),
including 5 tumors of the head and neck, 4 ovarian carcinomas,
3 cervical carcinomas, 2 renal cell carcinomas, one endometrial
carcinoma, one colon carcinoma, one adenocarcinoma of the
urethra, one liposarcoma, and one adenocarcinoma of unknown
origin. Three patients had 2 primary cancers: one with carcino-
mas of the breast and cervix, one with renal cell and prostatic
carcinomas; and one with squamous cell carcinoma and soft
tissue sarcoma of the pharynx.

In that a major goal of our study was to evaluate the phar-
macokinetics and toxicities of CBDCA in patients with reduced
renal function and to define an appropriate dosage reduction
scheme in such patients, 13 of the 22 patients treated had
creatinine clearances <60 mi/min, the lowest being 6 mi/min
(Table 1; Chart 1). Among these 13 patients, 3 had preexisting
renal disease, 5 had tumor-related renal dysfunction, and 5 had

Table 1
Patient characteristics
Patients 2
Courses 38
Evaluable courses 33
Median age (yr) (range, 35 to 83) 66
Median Kamofsky performance status (range, 40 to 90%) 70%
Sex (female:male) 14:8
Prior therapy
None 2
Chemotherapy only 7
Radiotherapy only 5
Chemotherapy and 4
Chemotherapy, radiotherapy, and hormones 3
immunotherapy and interferon 1
Renal function
Patients with Co, <80 mi/min 13
Preexisting renal disease 3
Tumor-related 5
Cisplatin-induced 5
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renal impairment secondary to prior DDP therapy.

Toxicities. As observed in phase | studies in patients with
normal renal function (12-22), the dose-limiting toxicity of
CBDCA in the present study was myelosuppression, with throm-
bocytopenia being more severe than leukopenia (Table 3). There
were no WBC nadirs below 1000 cells/ul. Thrombocytopenia
occurred in 14 of the 22 patients treated and in 23 of the 33
evaluable courses of CBDCA. Platelet counts below 30,000 cells/
ul occurred in 10 courses given to 8 patients. The median day
on which platelet nadirs occurred was 18 (range, 13 to 29), and
the median day on which WBC nadirs occurred was 22 (11 to
36). These are similar to those reported for patients with normal
renal function treated with CBDCA as an i.v. bolus every 4 to 5
weeks but are somewhat earfier than those reported by us (9)
and Rozencweig et al. (31) in patients treated for 5 consecutive
days with CBDCA. There were no episodes of bleeding or
infection associated with CBDCA-induced

Moderatenauseaandvomiungwemtheonlynonhematologi-
cal toxicities encountered in CBDCA-treated patients with re-
duced renal function. This is comparable to the spectrum of
nonhematological toxicities encountered in CBDCA-treated pa-
tients with normal renal function. No CBDCA-induced musculo-
skeletal discomfort (9), was encountered in any patientin this
study. No patient in this study developed evidence of ototoxicity,
neurotoxicity, mucosal damage, or alteration in liver function
tests. In addition, in no patient did CBDCA cause an elevation of
serum creatinine or a reduction in Ce..

Responses. Although objective, measurable disease was not

Tabie 2
Tumor types and responses
No. of
patients
evaluable
No. of pa- for re- No. of re-
Tumor type tients Sponse sponses
Heed and neck 5 3 1 PR" (dura-
tion, 3 mo)
Ovarian 4 2
Cervical
Adenocarcinoma 1 1 10R
Squamous carcinoma 1 0
Mixed mesodermal 1 1 NR
Renal 2 0
Endometrial 1 0
Colon 1 1 NR
1 1 NR
Urethral (adenocarcinoma) 1 1 10R
Adenocarcinoma of unknown ori- 1 0
Cervg‘mbreast 1 1 NR
Renal and prostate 1 ]
Pharyngeal: squamous carcinoma 1 1 NR
and sarcoma

a prerequisite for admission to this study, 12 patients were
evaluable for response to CBDCA treatment. Among these pa-
tients, one partial response was observed in a patient with
squamous cell carcinoma of the pharynx, and objective re-
sponses (less than partial) were observed in single patients with
adenocarcinoma of the cervix and adenocarcinoma of the bul-
bous urethra (Table 2).
Pharmacokinetics. Previous studies in patients with normal
renal function had demonstrated the major role played by the
kidney and, in particular, glomerular fittration in CBDCA excretion
(4, 9). We therefore examined the relationship between glomer-
ular fitration rate, as assessed by C, , and urinary excretion of
platinum administered as CBDCA (Chart 1). As might be ex-
pected, reduced C.; correlated with decreased urinary excretion
of CBDCA platinum, there being no other compensatory renal
mechanisms, such as tubular secretion, which could maintain
urinary clearance of the drug. In addition, Cc, comrelated highly
with CLys of CBDCA ultrafilterable platinum (Chart 2), a fact not
totally unexpected in view of the major role played by glomerular
fitration in CBDCA excretion (4, 9) and the relatively slow binding
of CBDCA to plasma proteins (4, 9). Examination of this relation-
ship by finear regression analysis demonstrated a correlation
coefficient of 0.82. This relationship of creatinine clearance to

90
80}
70|
60}
50

40}

% Dose Excreted

301

20|

o Excreted =0.85 Ccr + 1198
r=.86

10

o L L 1 1 L A i | 1 J
0 I0 20 30 40 5 60 70 80 90
Creatinine Clearance (ml/min)

Chart1. mu%wmmamhmw
with CBDCA. CBDCA was administered as an {.v. bolus, and platinum concentra-

* PR, pertial response; NR, no response; OR, objective response (less than wummwmmmmmmsm
pertial). in “Materials and Methods.” Points represent individual courses of CBDCA therapy.
Table 3
Hematological toxicy encountered in carbopiatin-treated patients with reduced renal function
Evaluable WBC (thousands of cells/ul) Platelets

Dosage (mg/
sqm) Patients  Courses Pretreatment” Nadir Day of nadyr Pretreatment Nadir Day of nadir
150 am 3 79° (6.3-8.3° 2.6 (2.3-3.8) 25 (19-31) 258 (199-340) 88 (15-100) 23 (19-25)
250 8(2) 10 5.6(3.8-13.6) 25(1.2-12) 22 (11-29) 276 (185-564) 71 (20-159) 16 (13-29)
400 13(2) 20 6.0(35-22.3) 3.1(1.2-11.7) 20 (15-36) 354 (150-760) 63 (13-240) 18 (13-23)
Huvly pretreated with chemotherapy.

"Nu.mbemhpumm range.
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CLre implies that other means of drug elimination, such as
enhanced protein binding or biliary excretion, are not activated
to compensate for decreased renal function and to maintain
CBDCA CLs.

Aithough the above-mentioned relationships between renal
function and CBDCA platinum pharmacokinetics were demon-
strated clearly in our population of patients with varying degrees
of impaired renal function, the question remained as to whether
any relationship existed between the CBDCA pharmacokinetics
and the toxicities observed in individual patients. From our first
several patients, it was apparent that peak plasma concentra-
tions of ultrafilterable platinum bore no relationship to the mye-
losuppression produced by that course of therapy. Therefore,
attempts were made to compare the AUC of plasma ultrafitterable
platinum for each course of CBDCA with the platelet nadir
observed in that course. Again, no good correlation was ob-
served. However, it was apparent that individual patient’s platelet
counts, at the time of CBDCA administration, varied from
150,000 to 760,000 cells/ul and that a platelet nadir of 100,000
cells/ul produced in the former case might represent less mye-
losuppression than it would in the latter case. Subsequently,
examinations focused on the relationship of AUC of plasma
ultrafilterable platinum to the percentage of reduction in platelet
count, the latter being defined as:

(mmmmwm—mmm)xm
Pretreatment piatelet count
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Chart2. Relationship of CLrs of ultrafilterable platinum to Co. CBDCA was
administered as an i.v. bolus, and ultrafilterable platinum concentrations in plasma

were calculated by the trapezoidal rule. Clys was determined from the equation:
. dosage
Clm = —3c

Points represent individual course of CBDCA.
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trapezoidal rule, and the percentage of reduction in piatelet count was caiculated
as

Pretreatment platelet count — platelet nadir
Pretreatment piatelet count

x 100

MWWWOQCBDCAW O, patients without exten-
sive prior chemotherapy; @, heavily pretreated patients

Such an analysis (Chart 3) produced 2 paraliel regression lines,
described by the equations:

Percentage of reduction in platelet count = 0.72 AUC + 48.5 and
Percentage of reduction in platelet count = 0.72 AUC + 31.2

These 2 relationships proved to be linear, with correlation coef-
ficients of 0.73 and 0.89, respectively, and to be nonoverlapping
(p = 0.001). Closer inspection revealed the first relationship to
represent those patients who had been treated heavily with
chemotherapy prior to receiving CBDCA and the second rela-
tionship to represent those patients without extensive prior
chemotherapy. Therefore, it appeared that not only did a rela-
tionship exist between an easily determined pharmacokinetic
parameter, /.., AUC, and the pharmacodynamics resuiting from
drug therapy, but that, for any given AUC, heavily pretreated
patients experienced 17% greater reduction in platelet count
than did patients without extensive pretreatment.

DISCUSSION

Carbopilatin is an analogue of DDP which possesses a number
of clinical features desirable in an analogue of a drug as clinically
useful as is DDP. Not only does CBDCA have apparent activity
against a wide variety of human solid tumors (3, 4, 8-10, 12, 19,
21, 22, 29, 31) but, to date, CBDCA appears to have activity
equal to that of DDP against ovarian carcinoma (3). Moreover,
the toxicities associated with administration of CBDCA are either
qualitatively different or less severe than those resulting from
DDP therapy. The dose-limiting toxicity of CBDCA is myelo-
suppression, thrombocytopenia (3, 4, 8-10, 12, 19,
21, 22, 29, 31), and the emesis occurring after injection of
CBDCA is much less severe than the almost universal nausea
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and vomiting produced by DDP (3, 4, 8-10, 12, 19, 21, 22, 29,
31, 32, 34). Furthermore, to date, CBDCA has proven devoid of
nephrotoxicity and ototoxicity (3, 4, 8-10, 12, 19, 21, 22, 29,
31), and neurotoxicity secondary to CBDCA has only been
reported in patients treated previously with DDP (4).

In addition to these promising clinical attributes, the pharma-
cokinetic behavior of CBDCA is strikingly different from that of
DDP (4, 9, 11, 16, 26, 27). Specifically, CBDCA is relatively
slowly bound to plasma proteins, and most of a dose is excreted
in the urine during the first 24 hr after injection (4, 9). Altthough
the relationship of the pharmacokinetics of the drug to the
pharmacodynamic consequences resulting from drug therapy is
apparent less often with antineoplastic agents than with classes
of drugs such as antibiotics, antiasthmatics, and cardiovascular
agents, the relatively minor role played by protein binding and
the major role played by renal excretion in CBDCA elimination
suggest that full doses of CBDCA would produce undue toxici-
ties in patients with reduced renal function. This concept acquires
more importance when one considers that such patients would
include a large number of individuals who would benefit from
CBDCA therapy.

Since all previous phase | and phase Il studies had been
restricted to patients with creatinine clearances =60 mi/min, our
initial efforts were directed toward defining the urinary excretion
and plasma pharmacokinetics of CBDCA in patients with im-
paired renal function. The high correlation between glomerular
filtration rate and urinary excretion of CBDCA was observed at
all C¢, and implied little, if any, tubular secretory component to
the renal excretion of CBDCA. Furthermore, CLys of CBDCA
correlated highly with Cc,, and this relationship argues against
any compensatory mechanisms, such as increased protein bind-
ing or enhanced biliary excretion, being activated in the face of
reduced renal function. If one applies the equation describing
this relationship to a patient with a Cc, of 100 mi/min, Cc, would
account for 92 of 129 or 71% of the CLys. This is very consistent
with the reported urinary excretion of 55 to 70% of a dose of
CBDCA (4, 9).

in addition to the observed strong correlation between the
pharmacokinetics of CBDCA and renal function, there was a
strong relationship, in individual patients, between the AUC of
ultrafilterable platinum and the reduction in platelet count ob-
served in those patients approximately 2 weeks after drug
administration. As stated, this relationship of pharmacokinetics
to pharmacodynamics is not commonty defined for antineoplastic
drugs. In addition, our results document and mathematically
describe a concept which is frequently observed and discussed
in cancer chemotherapy but which is rarely characterized. That
is the fact that certain drugs produce more severe myelosuppres-
sion in patients who have received extensive prior chemotherapy
than they do in patients without prior chemotherapy. Our results
not only demonstrate that similar doses of CBDCA produce
increased myelosuppression in patients who have had prior
chemotherapy, but go further and show that, for any given AUC,
pretreated patients experience 17% greater reduction in platelet
count than do nonpretreated patients. These observations are
in keeping with the results of our institution’s previous Phase |
study with CBDCA which defined a maximum tolerated dosage
of 77 mg/sq m/day X 5 for patients treated previously with
chemotherapy but 99 mg/sq m/day x 5 for patients not treated
previously (9).

Although all patients in this trial were treated with dosages of

5436

CBDCA based on their Cc, according to an empirical dosage
reduction scheme, the resuits of this study (defining the relation-
ships between C, and CLyg and between AUC and

reduction in platelet count), combined with the fact that CLs =
dosage/AUC raise the possibility of tailoring the dosage of
CBDCA for any given patient based on that patient's Cc,, pre-
treatment platelet count, desired platelet nadir, and prior chem-
otherapy status. When the equations relating CLys or dosage/
AUC to creatinine clearance and relating percentage reduction in
platelet count to AUC are rearranged, equations for dosage
calculations for nonpretreated and pretreated patients result.
These take the form of equations for a line, .e., y = mx + b,
where y is the dosage or the dependent variable and x, the
independent variable, reflects the patient's Cc., body surface
area, and the percentage of reduction in platelet count desired.

For previously untreated patients:

(creatinine clearance)
(body surtace area)

Dosage (mg/sq m) = (0.091)

tment platelet count
— platelet nadir desired)
‘| pretreatment platelet count

In that our results for previously treated patients indicated that,
for any AUC, previously treated patients experienced 17%
greater reduction in platelet count than did previously untreated
patients, the equation becomes:

(creatinine clearance)
(body surface area)

{I ‘“’”':"am":;"n“’x1oo]-17}+es

To test the potential utility of these equations, calculations can
be performed for theoretical nonpretreated and pretreated pa-
tients with Cc, of 100 mi/min, body surface areas of 1.7 sq m,
pretreatment platelet counts of 400,000 celis/ul, and a desired
platelet nadir of 100,000 celis/ul. When these values are used,
dosages of 488 mg/sq m and 396 mg/sq m are calculated for
nonpretreated and pretreated patients, respectively. These val-
ues are remarkably similar to the maximum tolerated dosages of
495 mg/sq m (99 mg/sq m/day x 5) and 385 mg/sq m (77 mg/
sq m/day X 5), derived in the previous phase | trial conducted at
our institution (9).

it was found subsequently that a better description of the
linear relationship between the percentage of reduction in platelet
count and dosage could be established while simultaneously
adjusting for other variables, e.9., Cc, body surface area, and
pretreatment status. This was accomplished with analysis of
covariance (33). Programs for this analysis were contained in the
Statistical Analysis System on an IBM 4341 computer. The
resuiting model was highly statistically significant (o = 0.00016)
and fit the data extremely well (r> = 0.769). The relationships
defined by this model are:
For previously untreated patients

x100] + 86

Dosage (mg/sq m) = (0.091)

ey e )
body surface area,

Co
+ 0.0031553 (body surface anea) X dosage

% of platelet reduction = 82.1 — 1.41 x(
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For previously treated patients
% of platelet reduction = 94.421 — 1.41 (#) :
body surface area

Co
+ 0.0031553 (Fo?y—_ rarea) X dosage

Rearrangement of these relationships yieided the following equa-
tions with which to calculate CBDCA dosages for patients with
particular combinations of clinical variables.

For previously untreated patients

Dosage (mg/sq m) = 317

pretreatment platelet count
— platelet nadir desired 100 — 82.1
) pretreatment platelet count :

 body surface area s“g:“ “"} + 447
For previously treated patients
Dosage (mg/sq m) = 317
pretreatment platelet qount )
{[( prem;m"::;ta:‘z:;‘tm) 100 - 92.4]

Cor

Retrospective application of these and the previous equations
to patients treated in this study have shown that the latter 2
equations describe the actual clinical situation better than do the
former equations. At present, the utility and applicability of these
pharmacologically based dosage reduction schemes are being
assessed through prospective studies comparing the actual
reduction in platelet count with those anticipated from the dosage
reduction calculations.

.bodysurfacearea}+447
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