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Estimated developmental phase for this month’s
updated products:

Preclinical

LY-294002 (oncolytic; Lilly)

Tenilsetam (treatment of diabetic retinopathy;
Aventis Pharma)

Phase |
KRN-7000 (immunostimulant, oncolytic; Kirin Brewery)
Luteolin (antiinflammatory; Inst. Materia Med.,
Chin. Acad. Med. Sci.)
Recombinant methioninase (oncolytic; AntiCancer)

Phase Il

Antineoplaston A10 (oncolytic; Burzynski Res. Inst.)

Brasofensine sulfate (antiparkinsonian, dopamine
reuptake inhibitor; NeuroSearch)

EQ9 (oncolytic; EORTC)

Fampridine (treatment of multiple sclerosis, treatment
of spinal cord injury; Acorda, Elan)

KT-6149 (antineoplastic antibiotic; Kyowa Hakko)

Lometrexol (oncolytic; Lilly, Tularik)

LU-135252 (treatment of restenosis, antihypertensive,
treatment of heart failure, endothelin ET, antagonist;
Aventis Pharma, Knoll)

Prinomastat (oncolytic, matrix metalloproteinase
inhibitor; Agouron)

Sitaxsentan sodium (treatment of heart failure, treatment
of pulmonary hypertension, antihypertensive,
endothelin ET, antagonist; Icos-Texoc Biotechnol.,
LG Chem)

Tipranavir (anti-HIV, HIV protease inhibitor; Pharmacia,
Boehringer Ingelheim)

Phase Il

Fedotozine tartrate (prokinetic, k-opioid agonist;
Jouveinal, Pfizer)

Leminoprazole (antiulcer, H*/K*-ATPase inhibitor;
Nippon Chemiphar, Kyorin) (discontinued)

OPB-2045 (antibacterial; Otsuka)

SCH-56592 (antifungal; Schering-Plough)

Tomoxetine hydrochloride (treatment of ADHD;
Lilly, Chugai)

Viozan® (treatment of COPD; AstraZeneca)

Preregistered
Pamicogrel (platelet antiaggregatory; Kanebo, Torii)
Ziconotide (analgesic; Elan, Draxis Health)

Launched/Year

Clopidogrel hydrogensulfate (platelet antiaggregatory;
Sanofi-Synthélabo, Bristol-Myers Squibb,
Daiichi Pharm.)/1998

Colforsin dapropate hydrochloride (treatment of heart
failure, antiasthmatic, adenylate cyclase activator;
Nippon Kayaku)/1999

Efavirenz (anti-HIV, reverse transcriptase inhibitor;
DuPont Pharm.)/1998

Glatiramer acetate (treatment of multiple sclerosis;
Teva, Aventis Pharma, Autolmmune)/1996

Levetiracetam (antiepileptic; UCB)/2000

Modafinil (antinarcoleptic, treatment of sleep apnea,
treatment of ADHD; Lafon, Cephalon)/1994

Moxifloxacin hydrochloride (quinolone antibacterial;
Bayer, Vita, Esteve)/1999

Olanzapine (antipsychotic; Lilly, Gador)/1990

Omeprazole (gastric antisecretory; AstraZeneca)/1988

Perospirone hydrochloride (antipsychotic; Sumitomo,
Welfide)/2001

Propentofylline (cognition enhancer; Aventis
Pharma)/1988

Sildenafil citrate (treatment of erectile dysfunction,
treatment of female sexual dysfunction;
Pfizer, Bag6)/1998

Taltirelin (treatment of neurodegenerative diseases,
TRH analog)/2000
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A study showed that breast cancer patients displayed
significantly higher neutrophil apoptosis levels which
were negatively correlated to urinary antineoplaston A10
(A10) levels. In vitro studies examining the direct effect of
A10 (10 ng/ml) on neutrophil apoptosis in cellular sus-
pensions taken from breast cancer patients revealed that
the agent significantly inhibited neutrophil apoptosis. It
was concluded that A10 may be a potential adjuvant ther-
apy for breast cancer patients (1).

A study involving 31 breast cancer patients and 17
normal women demonstrated that patients with breast
cancer had significantly lower urinary A10 levels. Results
suggest the existence of an inverse correlation between
urinary A10 and breast cancer and measurement of A10
levels may be a predictive test for women at risk (2).

1. Badria, F., Mabed, M., EI-Awadi, M., Abou-Zeid, L., Al-Nashar,
E., Hawas, S. Immune modulatory potentials of antineoplaston
A-10 in breast cancer patients. Cancer Lett 2000, 157(1): 57.

2. Badria, F., Mabed, M., Khafagy, W., Abou-Zeid, L. Potential
utility of antineoplaston A-10 levels in breast cancer. Cancer Lett
2000, 155(1): 67.

Original monograph - Drugs Fut 1985, 10: 103.

Brasofensine Sulfate Antiparkinsonian

Dopamine Reuptake Inhibitor

EN: 224675
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A study in 8 Parkinson’s disease patients receiving
stable doses of levodopa/carbidopa investigated the
effects of single escalating doses of brasofensine (0.5, 1,
2 and 4 mg) according to a double-blind, randomized,
placebo-controlled design. Peak plasma levels and AUC
of brasofensine were dose-dependent, C__ increasing
from 0.35 ng/ml on 0.5 mg to 3.27 ng/ml on 4 mg, and
AUC increasing from 8.54 ng-h/ml on 0.5 mg to 130.69
ng-h/ml on 4 mg. Brasofensine was generally well tolerat-
ed over this dose range, with mild headache, upper res-
piratory infection, vomiting, phlebitis and hypertension as
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the most frequent adverse events. No improvement was
detected in the UPDRS motor subscale scores upon
addition of brasofensine (1).

1. Cutler, N.R., Salazar, D.E., Sramek, J.J. Assessments of
BMS-204756 (brasofensine) co-administired with levodopa/car-
bidopa to Parkinson’s disease patients. 7th World Conf Clin
Pharmacol Ther (July 15-20, Florence) 2000, Abst 711.

Original monograph - Drugs Fut 1999, 24: 128.

Clopidogrel Hydrogensulfate

Plavix® Platelet Antiaggregatory
Iscover®
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C,¢H;,CINO,S.H,0,S Sanofi-Synthélabo;
Bristol-Myers Squibb; Daiichi Pharm.

The safety of a standard treatment after coronary
stenting, ticlopidine, has been compared to treatment with
clopidogrel, also an ADP receptor antagonist. During the
Clopidogrel Aspirin Stent International Cooperative Study
(CLASSICS), 1020 patients with stents were randomized
to one of three groups for 28 days of treatment. In the
clopidogrel loading-dose group, patients received a load-
ing dose of clopidogrel 300 mg and aspirin 325 mg on day
1 and then clopidogrel 75 mg/day and aspirin 325 mg/day
thereafter. A second group received clopidogrel 75
mg/day and aspirin 325 mg/day with no loading dose. The
ticlopidine group received that drug twice daily at 250 mg
plus aspirin 325 mg/day. The primary endpoint was the
incidence of major peripheral or bleeding complications,
neutropenia, thrombocytopenia or early discontinuation of
the study drug due to noncardiac adverse events. The pri-
mary endpoint was met by 9.1% and 4.6% of patients in
the ticlopidine and combined clopidogrel groups, respec-
tively. The major adverse cardiac events rates were low
and similar among groups. Overall, clopidogrel plus
aspirin demonstrated superior safety to ticlopidine plus
aspirin. The clopidogrel loading dose was also well toler-
ated and did not increase the risk of bleeding. Secondary
endpoint data indicated that the study drugs are similarly
efficacious (1).

Clinical characteristics, the interval between clopido-
grel treatment and the onset of disease, the response
to treatment, outcomes and laboratory findings were
determined in 11 patients in whom thrombotic thrombo-
cytopenic purpura developed during or soon after treat-
ment with clopidogrel. The 11 patients, 6 of whom were
women, ranged in age from 35-70 years. Six patients
received clopidogrel for coronary artery disease,
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including 3 patients who received the drug after the place-
ment of a coronary artery stent. Concomitant medications
included the cholesterol-lowering drugs atorvastatin and
simvastatin in 5 patients, long-term treatment with
atenolol in 3 patients and long-term ciclosporin treatment
in 1 patient. All but 1 of the patients developed thrombot-
ic thrombocytopenic purpura within 3-14 days of receiving
clopidogrel. The syndrome was characterized by the
occurrence of thrombocytopenia, microangiopathic
hemolytic anemia, neurological changes and renal dys-
function. All patients underwent plasma exchange after
diagnosis of adverse effects. Although 10 of 11 patients
had a response to plasma exchange, 2 required 20 or
more exchanges before clinical improvement occurred,
and 2 had relapses while not receiving clopidogrel. One
patient died despite undergoing plasma exchange soon
after diagnosis (2).

1. Bertrand, M.E., Rupprecht, H.-J., Urban, P., Gershlick, A.H.
Double-blind study of the safety of clopidogrel with and without a
loading dose in combination with aspirin compared with ticlopi-
dine in combination with aspirin after coronary stenting. The
clopidogrel aspirin stent International cooperative study (CLAS-
SICS). Circulation 2000, 102(6): 624.

2. Bennett, C.L., Connors, J.M., Carwille, J.M. et al. Thrombotic
thrombocytopenic purpura associated with clopidogrel. New Engl
J Med 2000, 342(24): 1773.

Original monograph - Drugs Fut 1993, 18: 107.

Colforsin Dapropate Hydrochloride

Adehl® Treatment of Heart Failure
Antiasthmatic
EN: 133606 Adenylate Cyclase Activator

.HCI

C,,H,;NO,.HCI Nippon Kayaku

Results from a study using a rat orthotopic lung trans-
plantation model showed that NKH-477 (1, 2 or 3
mg/kg/day days 0-10) alone or in combination with ciclo-
sporin (1 or 2 mg/kg i.p. days 0-6) inhibited acute rejec-
tion. The respective doses of NKH-477 alone signifi-
cantly increased mean allograft survival time to 5.7 = 0.2,
8.2 + 0.3 and 9.5 + 0.6 days as compared to 4.3 + 0.2
days observed in untreated controls; 1 and 2 mg
ciclosporin alone increased mean survival time to 6.8 =
0.5 and 12.4 + 1.4 days, respectively. Combination treat-
ment (with 1 mg/kg NKH-477) enhanced mean survival to
10.2 + 0.4 days (with 1 mg/kg ciclosporin) and 14.4 + 0.6
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(2 mg/kg ciclosporin) days. Average rejection scores from
histological examination of allografts were significantly
lower in animals treated with NKH-477 as compared to
untreated controls (1).

1. Nakashima, S., Morikawa, M., Komatsu, K., Abe, T. NKH477,
a forskolin derivative, inhibits acute rejection in rat recipient on
orthotopic lung allografts. J Heart Lung Transplant 2000, 19(1):
Abst 29.

Original monograph - Drugs Fut 1993, 18: 134.

Additional References

Hara, S. et al. Effects of NKH477 on endothelin-1-induced renal
responses in anaesthetized dogs. Clin Exp Pharmacol Physiol
2000, 27(7): 513.

lwatsubo, K. et al. NKH477, a new inotropic reagent that directly
stimulates adenylyl cyclase, does not cause the [(-adrenergic
receptor downregulation: Demonstration using a newly devel-
oped whole cell binding assay. J Am Coll Cardiol 2001, 37(2,
Suppl. A): 272A.

Kariyazono, H. et al. Anti-platelet effects of colforsin dapropate in
vitro. 7th World Conf Clin Pharmacol Ther (July 15-20, Florence)
2000, Abst 629.

Suenaga, E. et al. Remarkable effect of colforsin dapropate
hydrochloride administration in two cases of heart failure after
open heart surgery. J New Rem Clin 2000, 49(9): 101.

Yousif, M.H.M., Thulesius, O. A pharmacological study of bron-
chodilator properties of NKH477, forskolin, and [(-agonists on
guinea pig and ovine isolated bronchioles. Drug Dev Res 2000,
51(3): 169.

Yousif, M.H.M., Thulesius, O. NKH477: A novel bronchodilator
produces potentiation and tachyphylaxis reversal to salbutamol
in isolated guinea pig trachea. Drug Dev Res 1999, 48(4): 154.

Efavirenz Anti-HIV
Sustiva® Reverse Transcriptase Inhibitor
Stocrin®
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The efficacy of salvage therapy including efavirenz
(600 mg/day) and adefovir dipivoxil (120 mg/day) com-
bined with other antiretroviral agents was evaluated in 33
highly treatment-experienced (nucleoside- and nonnucle-
oside reverse transcriptase inhibitor [NRTI and NNRTI])
HIV-positive patients in a retrospective clinical cohort
study. At 12 and 24 weeks, 30 and 24% of the patients,
respectively, had an HIV viral load of < 500 copies/ml.
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Failure was associated with prior NNRTI but not NRTI
treatment and a history of any NNRTI mutations (1).

The FDA has granted full approval to efavirenz
(Sustiva™) for use in combination with other anti-HIV
agents, based on duration of response — the new FDA
standard for anti-HIV agents — measured using Kaplan-
Meier/time to treatment failure (TTF) analysis. DuPont is
the first antiretroviral manufacturer to receive full approval
based on this method of analysis, as well as the first to
include data analyzed using the ultrasensitive assay (< 50
copies/ml) in their product labeling. The approval was
based on studies involving a total of 1266 protease
inhibitor (PI)-, NNRTI- and 3TC-naive patients with HIV
infection. This randomized, open-label study demonstrat-
ed that patients taking efavirenz)/AZT/3TC experienced
greater duration of response through 110 weeks of treat-
ment than patients taking combinations of indinavir/
AZT/3TC. In one of the studies, NRTI-experienced
patients taking efavirenz plus 2 NRTIs achieved better
virological suppression than patients taking nelfinavir plus
2 NRTIs after 48 weeks of treatment. In January 2000,
the U.S. Department of Health and Human Services
named efavirenz as the only NNRTI to be a “strongly rec-
ommended” antiretroviral agent for use in first-line combi-
nation treatment of individuals with HIV infection (2).

DuPont Pharmaceuticals has initiated an expanded
access program that will allow HIV-infected children and
adolescents 3-16 years of age to take an oral liquid for-
mulation of efavirenz in combination regimens for the
treatment of HIV. The Guidelines for the Use of
Antiretroviral Agents in Pediatric HIV Infection published
in January 2000 recommend the use of efavirenz as first-
line therapy in combination with 2 NRTIs. In addition,
results from the Pediatric AIDS Clinical Trials Group
Study demonstrated that combination treatment with
efavirenz in capsule form was effective in maintaining
viral load suppression through 48 weeks in 75.5% of the
57 children participating in the study. The type and fre-
quency of adverse effects with efavirenz capsules were
generally similar to those seen in adults, with a higher
incidence of rash reported in children. The expanded
access program will include treatment-experienced
patients who are failing or intolerant of their current anti-
retroviral therapy regimen. In this open-label program,
participants will initiate efavirenz liquid therapy along with
at least 1 or more NRTIs and/or protease inhibitors with
which they have no prior experience (3).

1. Shulman, N.S., Zolopa, A.R., Passaro, D.J. et al. Efavirenz-
and adefovir dipivoxil-based salvage therapy in highly treatment-
experienced patients: Clinical and genotypic predictors of viro-
logic response. J Acquir Immune Defic Syndr Hum Retrovirol
2000, 23(3): 221.

2. Sustiva granted traditional FDA approval based on duration of
treatment response. DailyDrugNews.com (Daily Essentials) Feb
15, 2000.

3. DuPont expands access to liquid Sustiva in children.
DailyDrugNews.com (Daily Essentials) May 2, 2000.

Original monograph - Drugs Fut 1998, 23: 133.
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The newly formed anticancer subsidiary of
NeoTherapeutics, NeoOncoRx, has signed a letter of
intent to acquire the anticancer compound EO9 and
numerous analogs from The Netherlands-based NDDO
Research Foundation. EO9 and analogs originated from
research carried out at the University of Amsterdam and
much of the preclinical and clinical development has been
performed in collaboration with EORTC research groups
and clinical centers in Europe. NeoOncoRx will also
receive the patent and worldwide rights for EO9 and its
analogs and has chosen the name Neoquin® for EQ9.
These compounds form a family of bioreductive alkylating
indolequinones, a novel class of anticancer agents.
Preclinical studies have demonstrated preferential toxici-
ty for EO9 against solid tumors, i.e., colon, melanoma,
brain, renal and non-small cell lung cancers. Animal stud-
ies have shown additional antitumor efficacy against
stomach, ovarian and breast tumors. Moreover, the com-
pound appears to lack bone marrow toxicity, which has
been confirmed in clinical studies. NeoOncoRx plans to
initiate a phase Il trial of EO9 in bladder cancer in the U.K.
during the first quarter of 2001 (1).

1. NeoOncoRx to acquire worldwide rights to novel class of anti-
cancer agents. DailyDrugNews.com (Daily Essentials) Jan 5,
2001.

Original monograph - Drugs Fut 1996, 21: 143.

Fampridine Treatment of Multiple Sclerosis
4-Aminopyridine  Treatment of Spinal Cord Injury
Neurelan®
EN: 182600
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The discriminative stimulus effects of 4-aminopyridine
(4-AP) were examined and compared to pyridine, 3-AP,



Drugs Fut 2001, 26(2)

2-AP, 2,3-diaminopyridine (2,3-DIAP), 2,6-DIAP, 3,4-
DIAP and 4-dimethylaminopyridine (4-DMAP) in rats sub-
jected to a standard 2-level food reinforced drug discrim-
ination procedure. Results revealed an interaction
between benzodiazepines and K* channels. 4-AP dose-
dependently increased the percentage of responses on
the 4-AP-associated lever. In addition, 3-AP, 2-AP and
2,3-DIAP dose-dependently increased responses and
fully substituted for 4-AP. 2,6-DIAP and 3,4-DIAP dose-
dependently increased responses but only partially sub-
stituted for 4-AP; 4-DMAP and pyridine did not substitute
for 4-AP. Comparisons were also made with indirect
dopamine, norepinephrine, serotonin and acetylcholine
agonists and gamma-aminobutyric acid A (GABA-A) ago-
nists and antagonists. Tomoxetin but not nisoxetin or
imipramine dose-dependently increased responses and
partially substituted for 4-AP. In contrast, chlordiazepox-
ide and diazepam dose-dependently attenuated discrimi-
native stimulus effects of 4-AP. Results suggest that 4-AP
can be trained as a discriminative stimulus and these
effects are mediated via suppression of voltage-depen-
dent K* channels (1).

The plasma concentrations of i.v. 4-AP and its effects
on cardiac ion channels were reported in a study con-
ducted in dogs. Plasma levels of the agent increased dur-
ing maintenance infusion but did not exceed 250 pmol/l.
Although the maximum plasma concentration of 4-AP
obtained in vivo had no effect on ventricular transient out-
ward current (I, ) and only slight effects on atrial I, in iso-
lated myocytes in vitro, a potent inhibitory effect on the
ultrarapid delayed rectifier (I, ) was seen in treated atri-
al cells. In vitro results were corroborated in vivo where
doses of 25 and 50 pmol/l 4-AP were found to signifi-
cantly increase the atrial refractory period without affect-
ing the ventricular refractory period (2).

An open-label trial in 25 spinal cord injury patients
with chronic incomplete injuries reported the absorption
characteristics of sustained release 4-AP. The mean C__ .,
t.ax @and AUC, . values were 27.7 + 6.2 ng/ml, 3.4 + 1.4
h and 210.5 + 49.5 ng/ml.h, respectively. AUCt__ for
tetraplegics (51.25 + 20.36) was significantly less than in
paraplegics (76.02 + 33.28). In addition, a difference in
the initial rate and extent of absorption over 12 h was
observed between tetraplegics (0.60 + 0.23) and para-
plegics (0.39 + 0.14) and linear correlations between level
of injury and C__ /AUCt . were observed. No difference
in total 4-AP bioavailability was observed between the
subgroups (3).

Data from an open clinical trial of 4-AP in 15 patients
with relapsing-remitting multiple sclerosis were present-
ed. In this trial, the drug was given for 1 month at a dose
of 10 mg i.m. b.i.d. and patients were examined for phys-
ical disability by the Kurtzke Expanded Disability Status
Scale (EDSS), as well as by a battery of neuropsycho-
logical assessments. One-month treatment with 4-AP led
to significant improvement in cognitive function (memory,
praxis and executive functions) and in disability scores,
especially in terms of motor, sensory and visual functions.
It was suggested that the functional improvement induced
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by 4-AP may be related to improvement in the conduc-
tance of demyelinated nerves, while the cognitive
improvements may involve facilitation of cholinergic
transmission in the CNS (4).

Acorda is beginning a late-stage, phase Il clinical trial
of a sustained-release oral tablet formulation of fampri-
dine developed by the company’s partner Elan. The com-
pany expects to begin the trial for chronic spinal cord
injury in the first quarter of 2000. Fampridine is a nerve
conduction-enhancing compound that is the first therapy
to improve neurological function in people with chronic
spinal cord injury. The trial, which will be a double-blind,
randomized and placebo-controlled study, will enroll 90
patients with chronic spinal cord injury at 10 leading reha-
bilitation centers in the U.S. Fampridine is also in phase
Il clinical studies for the treatment of multiple sclerosis.
Prior clinical studies have included over 130 subjects with
chronic spinal cord injury and over 200 multiple sclerosis
patients. Patients in these trials showed improvement in a
variety of functions. Depending on the individual, these
improvements have included enhanced bladder, bowel
and sexual function, increased ease of movement and
sensation, and reduced muscle spasticity, fatigue and
chronic pain. Fampridine is not yet approved for any ther-
apeutic use (5).

Acorda has initiated a phase Il study of fampridine for
the treatment of multiple sclerosis. The study will enroll 30
patients at several sites in the U.S. (6).

1. Brandsgaard, R., Barrett, J.E., Rosenzweig-Lipson, S.
Pharmacological characterization of the discriminative stimulus
effects of the potassium channel blocker 4-aminopyridine in rats.
J Pharmacol Exp Ther 2000, 295(1): 382.

2. Nattel, S., Matthews, C., De Blasio, E., Han, W., Li, D., Yue, L.
Dose-dependence of 4-aminopyridine plasma concentrations
and electrophysiological effects in dogs. Potential relevance to
ionic mechanisms in vivo. Circulation 2000, 101(10): 1179.

3. Segal, J.L., Hayes, K.C., Brunnemann, S.R., Hsieh, J.T.C.,
Potter, P.J., Pathak, M.S., Tierney, D.S., Mason, D. Absorption
characteristics ~ of  sustained-release  4-aminopyridine
(Fampridine SR) in patients with chronic spinal cord injury. J Clin
Pharmacol 2000, 40(4): 402.

4. Dobreva, D., Nikolova, G., Georgiev, D., Kmestska, K.,
Petrova, T., Traykov, L. Therapeutic efficacy of 4-aminopyridine
in multiple sclerosis. 7th World Conf Clin Pharmacol Ther (July
15-20, Florence) 2000, Abst 717.

5. Acorda to commence phase Il clinical trial of lead product for
spinal cord injury. DailyDrugNews.com (Daily Essentials) Feb 16,
2000.

6. Fampridine-SR enters phase Il trials for MS.
DailyDrugNews.com (Daily Essentials) Nov 29, 2000.

Original monograph - Drugs Fut 1995, 20: 142.

Additional References
Medina Ceja, L. et al. Action of 4-aminopyridine on extracellular
amino acids in hippocampus and entorhinal cortex: A dual micro-
dialysis and electroencehalographic study in awake rats. Brain
Res Bull 2000, 53(3): 255.
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Mei, Y.A. et al. 4-Aminopyridine, a specific blocker of K* chan-
nels, inhibited inward Na* current in rat cerebellar granule cells.
Brain Res 2000, 873(1): 46.

Miyashita, T. et al. 4-Aminopyridine inhibits the occurrence of
ventricular fibrillation but not ventricular tachycardia in the reper-
fused, isolated rat heart. Jpn Circ J - Engl Ed 2000, 64(8): 602.

Petkova-Kirova, P. et al. 4-Aminopyridine affects rat arterial
smooth muscle BK (Ca) currents by changing intracellular pH. Br
J Pharmacol 2000, 131(8): 1643.

Peuler, J. et al. 4-Aminopyridine blocks the relaxant effect of met-
formin on adrenergic contractions in arterial smooth muscle. J
Hypertens 2000, 18(Suppl. 4): Abst P32.02.

Pollock, N.S. et al. 4-AP negates trophic effects of FGF-2 on reti-
nal ganglion cells in vitro. Soc Neurosci Abst 2000, 26(Part 1):
Abst 217.3.

Quan, L., Sobey, C.G. Selective effects of subarachnoid hemor-
rhage on cerebral vascular responses to 4-aminopyridine in rats.
Stroke 2000, 31(10): 2460.

Sabbah, S., Scriba, G.K.E. Development and validation of a cap-
illary electrophoresis assay for the determination of 3,4-
diaminopyridine and 4-aminopyridine including related sub-
stances. J Chromatogr 2001, 907(1-2): 321.

Smith, K.J. et al. Effects of 4-aminopyridine on demyelinated
axons, synapses and muscle tension. Brain 2000, 123(Part 1):
171.

Traub, R.D. et al. Model of synaptic and nonsynaptic contribu-
tions to giant IPSPS and ectopic spikes induced by 4-aminopyri-
dine in the hippocampus in vitro. Soc Neurosci Abst 2000,
26(Part 1): Abst 274.10.

Yang, C.R. et al. Group | mGIuR antagonists prevent, but AMPA
antagonists block, 4AP-induced seizure in rat congulate cortical
neurons in vitro. Soc Neurosci Abst 2000, 26(Part 1): Abst 274.5.

Fedotozine Tartrate Prokinetic
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A study using conscious rats examined the effects of
fedotozine on acetic acid (AA; 0.6%, 10 ml/kg i.p.)-
induced Fos expression. AA was shown to induce Fos
expression (assessed 60 min after AA injection) in the
thoraco-lumbar spinal cord (laminae 1V, VII and X) and
many brain structures including the nucleus tractus soli-
tarius and paraventricular nucleus (PVN) of the hypothal-
amus. Pretreatment with capsaicin (14 days before AA
injection) blocked Fos expression in all structures while
pretreatment with fedotozine (20 min before AA injection)
significantly decreased AA-induced abdominal cramps
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and Fos expression in the spinal cord and PVN; nor-binal-
torphimine reversed the effects of fedotozine pretreat-
ment (1).

1. Bonaz, B., Riviere, P.J.M., Sinniger, V., Pascaud, X., Junien,
J.L., Fournet, J., Feuerstein, C. Fedotozine, a k-opioid agonist,
prevents spinal and supra-spinal Fos expression induced by a
noxious visceral stimulus in the rat. Neurogastroenterol Motil
2000, 12(2): 135.

Original monograph - Drugs Fut 1992, 17: 101.

Additional Reference
De Schryver, AM.P., Samsom, M. New developments in the
treatment of irritable bowel syndrome. Scand J Gastroenterol
2000, 35(Suppl. 232): 38.

Glatiramer Acetate
Copolymer-1
Copaxone®

Treatment of Multiple Sclerosis

EN: 199999

Teva; Aventis Pharma; Autolmmune

The largest clinical study (CORAL) ever conducted in
patients with multiple sclerosis will evaluate the efficacy of
an oral tablet formulation of glatiramer acetate in patients
with the relapsing-remitting form of the disease. The
phase Ill CORAL study will last 56 weeks and aims to
recruit 1300 participants in 18 countries. Patients in the
randomized, double-blind, placebo-controlled study will
receive a daily dose of 50 mg glatiramer acetate, 5 mg
glatiramer acetate or a matching placebo (1).

Copaxone® (glatiramer acetate for injection) has been
launched in the U.K., the product’s first major European
market, for reducing the frequency of relapses in relaps-
ing-remitting multiple sclerosis. Recently published
results of a 6-year follow-up trial with glatiramer acetate
demonstrated a sustained clinical benefit and safety pro-
file. The drug will be jointly marketed in the U.K. by Teva
and Aventis (2).

1. Global CORAL study will evaluate oral Copaxone in relapsing-
remitting MS. DailyDrugNews.com (Daily Essentials) April 28,
2000.

2. Copaxone launched in the U.K. DailyDrugNews.com (Daily
Essentials) Dec 7, 2000.

Original monograph - Drugs Fut 1995, 20: 139.
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human T cell lines: Cytokine profile and suppression of T cell
lines reactive against myelin basic protein. Neurosci Lett 2000,
289(3): 205.
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2000, 54(7, Suppl.3): Abst S23.004.
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Results from an in vitro study using human natural
killer (NK) T cells derived from peripheral blood mononu-
clear cells expressing the human Va24+V311+ T cell anti-
gen receptor showed that the antitumor effects of KRN-
7000 may occur via granule-mediated cell killing following
activation of NK T cells. Dose-dependent stimulation of
expansion was observed with KRN-7000 alone and syn-
ergistic stimulation was seen when the agent was com-
bined with IL-15, IL-7 and IL-2. KRN-7000-expanded
Vo24+Vp11+ T cells were found to contain granzyme
B-positive and perforin-positive granules which increased
with addition of IL-15 but not IL-7 and IL-2 (1).

An in vitro study showed that a-glycosylceramides
enhanced the antitumor activity of hepatic lymphocytes
isolated from cancer patients against K562 and Colo201
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tumor cell lines. Although proliferation of Va24 NKT cells
increased with a-glycosylceramide treatment, the effector
cells responsible for the cytotoxicity were identified as
CD3- CD56+ NK cells (2).

A study examined the antitumor activity of KRN-7000
(100 pg/kg i.v. on days 1, 5 and 9) as compared to IL-12
(1 pg/mouse i.p. days 1, 3, 5, 7 and 9) in mice with
melanoma (B16) hepatic metastasis. KRN-7000 inhibited
liver tumor growth and cured a high percentage of mice in
a manner similar to IL-12. Immunohistological analysis
showed that KRN-700 induced a significant infiltration of
invasion of NK1.1+, CD8+ and F4/80+ cells into tumor
nodules and liver-associated macrophages displayed
strong lytic action against tumor cells (3).

The effects of treatment with KRN-7000 in a sponta-
neous hepatic metastasis model in mice transplanted with
sarcoma M5076 were examined. Mice were transplanted
with M5076 tumors followed by tumor excision on day
7 and treatment with KRN-7000 (100 mcg/kg i.v. on days
7, 11 and 15). The treatment was found to prolong sur-
vival in these animals, with increases in natural killer T-
cell counts in the liver and in the production of interferon
gamma and IL-12. The beneficial effects of KRN-7000
were abrogated by administration of an IL-12-neutralizing
antibody. KRN-7000 thus appears to have potential for
preventing hepatic metastasis following surgical removal
of tumors (4).

A phase | study examined the efficacy and pharmaco-
kinetics of KRN-7000 (50-2400 pg/m? weekly 5-min i.v.
infusion for 3 weeks followed by 1-week rest) in 21
patients with solid tumors. No serious drug-related toxici-
ties were observed. One patient developed a high fever
within 4 h of infusion which was reduced within 24 h with
paracetamol. Two patients developed facial edema that
could be drug-related. Linear pharmacokinetics were
obtained with no accumulation or saturation observed;
the t,, value was 36 h. Two patients exhibited slight
increases in interferon-gamma and IL-4 with the first dose
level; IL-12 and GM-CSF increased in several patients at
all doses. Two patients given the highest dose showed
increased NK activity and the majority of the patients
showed NKT cell disappearance from peripheral blood 24
h after KRN-7000 administration. Accrual continues with
4800 pg/m? during a 30-min infusion (5).

1. Nishi, N., Van der Vliet, H.J.J., Koezuka, Y., Von Blomberg,
B.M.E., Scheper, R.J., Pinedo, H.M., Giaccone, G. Synergistic
effect of KRN7000 with interleukin-15,-7, and -2 on the expan-
sion of human Va24+VB11+ T cells in vitro. Hum Immunol 2000,
61(4): 357.

2. Ishihara, S., Nieda, M., Osada, T., Kitayama, J., Yabe, T.,
Kikuchi, A., Koezuka, Y., Polcelli, S.A., Tadokoro, K., Nagawa,
H., Juji, T. a-Glycosylceramides enhance the antitumor cytotoxi-
city of hepatic lymphocytes obtained from cancer patients, by
activating CD3-CD56+ NK cells in vitro. Proc Jpn Soc Immunol
2000, 30: Abst 1-E-234-P.
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of tumor infiltrating cells. Oncol Res 2000, 12(2): 51.
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galactosylceramide (KRN 7000) in a marine model of sponta-
neous hepatic metastasis. Nihon Gan Chiryo Gakkai-shi 2000,
35(2): Abst P-784.

5. Giaccone, G., Punt, C., Ando, Y. et al. KRN7000, an NKT cell
enhancer, in patients with solid tumors - A phase | study of the
EORTC BTDG. Proc Am Soc Clin Oncol 2000, 19: Abst 1871.
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A recent report described a novel gradient high per-
formance liquid chromatography method involving sam-
ple clean-up by solid-phase extraction on C-18 columns
and separation on a YMC ODS-AQ column for simulta-
neously determining plasma KW-2149 and its 2 major
metabolites (M-16 and M-18). The limits of quantitation
were 10 ng/ml for KW-2149 and M-16 and 15 ng/ml for
M-18, with recoveries of greater than 92% achieved.
%CV values (intraday precision) ranged from 1.4-6.5%
while intraday accuracy ranged from 94-107%. Interassay
precision and accuracy values tended to be increased but
were adequate (1).

1. Zhang, Z.D., Guetens, G., DeBoeck, G., Van Cauwenberghe,
K., Maes, R.A.A., Ardiet, C., Van Oosterom, A.T., Highley, M., de
Brujin, E.A., Tjaden, U.R. Simultaneous determination of the
peptide-mitomycin KW-2149 and its metabolites in plasma by
high-performance liquid chromatography. J Chromatogr B -
Biomed Sci Appl 2000, 739(2): 281.
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Drugs Fut 2001, 26(2)

Leminoprazole Antiulcer
Leminon® H*/K*-ATPase Inhibitor
EN: 175342

H,C _CH,

L ~<1
S
gy

C,oH,3N,0S8 Nippon Chemiphar; Kyorin

Nippon Chemiphar has decided to withdraw the com-
pany’s application for approval of leminoprazole tablets
(Leminon 80®) (1).

1. Nippon Chemiphar withdraws Leminon 80 application for
approval in Japan. DailyDrugNews.com (Daily Essentials) Dec
15, 1999.
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The pharmacokinetics of levetiracetam and its (R)-
enantiomer (REV) were examined in dogs following i.v.
administration. Although there were no significant differ-
ences observed in clearance (0.090 + 0.020 I/h-kg) or vol-
ume of distribution (0.45 + 0.13 and 0.51 + 0.11 I/kg,
respectively) for levetiracetam and REV, half-life (3.6 +
0.8 vs. 4.3 + 0.8 h, respectively), mean residence time
(5 + 1.2 vs. 6 = 1.1 h, respectively), renal clearance
(0.77 £ 0.21 vs. 1.10 = 0.3 I/h, respectively) and the frac-
tion excreted unchanged (50 + 5 vs. 71 + 10%, respec-
tively) for the two compounds were significantly different.
Renal clearance was less than the glomerular filtration
rate, possibly indicating that tubular reabsorption is
responsible for the enantioselectivity seen in renal clear-
ance. No chiral inversion of levetiracetam to REV or vice
versa was observed (1).

A placebo-controlled, randomized study in 246
patients with refractory partial onset seizures showed that
levetiracetam (1000 or 3000 mg) as an add-on therapy
improved scores on the 31-item Quality of Life in Epilepsy
questionnaire. Significant differences were seen in total
scores and in seizure worry, overall quality of life and cog-
nitive functioning domains. Responders (= 50% reduction
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in partial seizure onset) displayed improvements in all
areas except medication effect as compared to nonre-
sponders. Responders on 3000 mg showed clinically
noticeable improvement (10% changes from baseline to
follow-up) in all areas except emotional well-being; clini-
cally noticeable improvement in the 1000 mg responders
group occurred in 5/9 areas as compared to 2/9 areas in
the placebo group (2).

A multicenter, randomized, double-blind, placebo-con-
trolled, responder-selected study in 286 patients with
refractory partial seizures showed the efficacy and tolera-
bility of switching from levetiracetam as an add-on (1500
mg b.i.d. p.o. for 12 weeks) in responders to a monother-
apy (12 weeks of downtitration and 12 weeks of 1500 mg
b.i.d.). Of the 181 patients who received levetiracetam, 36
completed the study as compared to only 10 of the 105
on placebo. Responder rates during the add-on phase
were significantly higher (42.1%) in levetiracetam-treated
patients as compared to placebo (16.7%). The median
percent reduction in partial seizure frequency as com-
pared to baseline was 73.8% in the levetiracetam
monotherapy group, with 18.4% of the patients seizure-
free throughout treatment (3).

Pooled results from 3 double-blind, placebo-controlled
trials conducted in a total of 904 patients with partial
seizures showed the efficacy of levetiracetam (1000,
2000 or 3000 mg). The response rates (= 50% reduction
in partial seizure frequency) increased with levetiracetam
dose and were 27.7, 31.6 and 41.3%, respectively, as
compared to 12.6% for placebo. At the end of the studies,
significantly more levetiracetam-treated patients were
seizure-free as compared to placebo (6.3 vs. 0.4%). The
safety of levetiracetam was evaluated from the results of
these 3 trials plus another trial involving patients with both
partial and primarily generalized seizures; a total of 1023
patients were included. Significantly higher incidence of
adverse events was observed in the levetiracetam group
as compared to placebo. Adverse events included asthe-
nia (14.1% vs. 9.7% in placebo), somnolence (14.9% vs.
9.7%), dizziness (9.2% vs. 4.3%) and infection (13.2% vs.
7.4%). No significant difference was observed in the rate
of patients discontinuing due to adverse events or requir-
ing dose reductions between the levetiracetam (15%) and
placebo (11.6%) groups (4).

A dose-escalation, placebo-controlled study in 29
patients with refractory epilepsy showed the efficacy and
tolerability of levetiracetam. Patients were treated con-
secutively with the following: placebo for 4 weeks, 1000
and 2000 mg/day levetiracetam for 2 weeks, and 3000
and 4000 mg/day levetiracetam for 4 weeks. Twenty-
seven patients completed all periods. Median seizure
frequency was markedly lower in all levetiracetam dose
groups (1, 1.5, 1 and 0.75 seizures/week for 1000, 2000,
3000 and 4000 mg/day, respectively, vs. 2.06
seizure/week in placebo), with 22-33% (vs. 14% in place-
bo) of the patients seizure-free during treatment periods.
The agent was well tolerated. Somnolence and asthenia
were the most common adverse effects which increased
with increasing doses of the agent (5).
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Levetiracetam was shown to be effective and well tol-
erated as an add-on in a randomized, 24-week double-
blind, placebo-controlled (2000 or 4000 mg/day p.o.) trial
with a 24-week open-label phase (4000 mg/day) in 119
patients with refractory epilepsy. Somnolence and asthe-
nia were seen more often in the levetiracetam groups
(particularly the 4000 mg group) and were the most com-
mon reasons for discontinuation. Higher responder rates
were achieved in the levetiracetam groups (48.1 and
28.6%, respectively) as compared to placebo (16.1%),
with a significant difference observed between the 4000
mg and placebo groups. The overall responder rate in the
open-label phase was 43%. Responder rates were not
changed after switching from 2000 to 4000 mg levetirac-
etam, suggesting similar effects with both doses; switch-
ing from placebo to 4000 mg levetiracetam increased
responder rates from 16.7% to 44% (6).

Levetiracetam demonstrated tolerability and signifi-
cantly reduced seizure frequency in a multicenter clinical
trial of patients with more than a 2-year history of refrac-
tory partial seizure epilepsy. Patients with a minimum of
12 seizures per 12 weeks entered a 12-week single-blind
placebo baseline period and were then randomized to
placebo, levetiracetam 1000 mg/day or levetiracetam
3000 mg/day. The baseline period was followed by a
4-week, double-blind upward titration period and 14
weeks of fixed-dose treatment. Previously established
regimens of 1 or 2 antiepileptic drugs were continued dur-
ing the study. Compared with placebo, the levetiracetam
groups experienced 30.1% and 26.1% reductions in
weekly partial seizure frequency for the 3000 mg and
1000 mg groups, respectively. The drug acted rapidly,
with declines in weekly seizure frequency seen in the
levetiracetam groups during the first 2 weeks of the titra-
tion period. A reduction of at least 50% in partial seizure
frequency was experienced by 33%, 39.8% and 10.8% of
subjects in the levetiracetam 1000 mg, levetiracetam
3000 mg and placebo groups, respectively. Treatment-
emergent adverse events (= 10%) with incidences higher
than placebo were asthenia, dizziness, flu syndrome,
headache, infection, somnolence and rhinitis. At the
study’s end, only 2 of 268 patients chose to discontinue
levetiracetam, the rest opting to enter a 1-year, open-
label follow-up program (7).

The Swiss Health Authority has approved levetirac-
etam (Keppra® as a new treatment option for epilepsy.
Clinical trials have shown that it significantly reduces the
frequency of partial seizures when added to current
therapy (8).

Levetiracetam (Keppra®) was introduced in the U.S. in
April 2000 as adjunctive therapy in the treatment of par-
tial-onset seizures in adults. The mechanism of the
antiepileptic activity of levetiracetam has not been estab-
lished, although it appears not to involve interactions with
known mechanisms involved in inhibitory and excitatory
neurotransmission. The drug is supplied as tablets of 250
mg, 500 mg and 750 mg and is usually given initially as
500 mg twice daily up to a maximum recommended daily
dose of 3000 mg (9).
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The European Medicines Evaluation Agency has
approved levetiracetam (Keppra®), which will be sold pro-
gressively in the different countries of the E.U. as of
November 2000 (10).
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Tularik has initiated phase 1l efficacy and phase | com-
bination studies at major cancer centers worldwide for its
anticancer compound lometrexol. Phase |l studies will be
conducted in cancer centers in the U.S., the U.K. and
Australia. These studies will include patients with soft tis-
sue sarcoma, melanoma, breast cancer, non-small cell
lung cancer, and head and neck cancer. Lometrexol is
being evaluated in phase | combination studies with
temozolomide, doxorubicin, carboplatin, gemcitabine and
paclitaxel at cancer centers in the U.S., the U.K. and The
Netherlands. Tularik is developing this compound under
license from Lilly (1).

1. Tularik initiates phase Il studies of T-64 for treatment of solid
tumors. DailyDrugNews.com (Daily Essentials) July 19, 2000.
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LU-135252 Treatment of Restenosis
HMR-4005 Antihypertensive
Darusentan Treatment of Heart Failure

Endothelin ET, Antagonist
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A study using rats with chronic heart failure following
myocardial infarction showed the efficacy of LU-135252
(30 mg/kg/day) in restoring renal function. LU-135252
treatment prevented decreases in creatinine clearance
and increased urinary excretion of endothelin, while frac-
tional sodium and protein excretion and plasma endothe-
lin levels were unaffected. Results suggest that the agent
may be a potential treatment for renal insufficiency in
chronic heart failure patients (1).

LU-135252 (0.5, 1 and 5 mg/kg/day i.v. via osmotic
pump for 4 days) was shown to dose-dependently
improve kidney function in a rat model of acute ischemic
renal failure (clamping of both renal arteries for 40 min).
Treatment did not alter creatinine clearance. Only the
highest dose was effective in significantly ameliorating
the increase in serum creatinine and decreasing fraction-
al sodium excretion on days 1 and 2 (2).

LU-420627 (50 mg/kg/day for 3 weeks) was shown to
be more effective than LU-135252 in a rat model of
monocrotaline (60 mg/kg)-induced pulmonary hyperten-
sion and right ventricular hypertrophy. Blocking both ET,
and ETj receptors resulted in better improvements in this
model. Significantly increased survival at 5 weeks was
observed in the group receiving LU-420627 (67%) as
compared to controls (38%) and animals treated with LU-
135252 (56%). Both agents significantly improved pul-
monary hypertension with right systolic pressures of 72 +
3 and 67 + 3 mmHg obtained for the LU-135252 and LU-
420627 groups, respectively, as compared to 87 =+ 1
mmHg seen in controls. Although LU-135252 had no
effect on right ventricular hypertrophy, LU-420627 signifi-
cantly reduced it to 54 + 3% (vs. 71-72% in controls and
LU-135252-treated animals). Both agents significantly
improved pulmonary resistive properties (e.g., flow rate
and pulmonary pressure) (3).

An in vivo study in rats with myocardial infarction and
overt congestive heart failure showed that 6-week treat-
ment with LU-135252 (50 mg/kg/day starting 6 months
after myocardial infarction) ameliorated heart failure
indices and increased nitric oxide (NO) metabolite con-
tent in the right but not left ventricle. Treatment with the
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agent prevented the decrease in systolic blood pressure,
attenuated the increase in body weight and decreased
the right ventricular weight/total heart weight ratio seen in
untreated animals. In addition, nitrate levels in the right
ventricular myocardium were significantly increased
(8.7 = 1 vs. 1.5 + 0.2 pmol/mg protein). ['*°I]-ET, clear-
ance was not altered by treatment. It was concluded that
chronic blockade of the ET, receptor in infarcted hearts
selectively affects the L-arginine/NO pathway (4).

A study using rats with liquorrhice (gycyrrhetinic acid
302 + 21 mg/kg/day for 21 days in drinking water)-
induced hypertension showed the efficacy of LU-135252
(45.2 + 6.5 mg/kg/day on days 8-12) treatment in normal-
izing blood pressure and improving endothelial function.
LU-135252 treatment significantly decreased systolic
blood pressure (SBP) during treatment (189 + 8 vs.
146 + 7 mmHg). Experiments using isolated aortic rings
from treated animals showed that treatment significantly
improved acetylcholine-induced endothelium-dependent
relaxation (5).

Results from a study using a rat model of chronic allo-
graft rejection showed that the efficacy of LU-135252
( 30 mg/kg i.v. bolus) in this model was not due to
improvements in renal hemodynamics but possibly via
antiinflammatory and immune responses (6).

Results from a study using a porcine model of acute
lung injury (ALI; surfactant depletion via repetitive lung
lavages) showed that LU-135252 (3 mg/kg inhaled over
1 h) significantly improved arterial oxygenation and main-
tained stable pulmonary artery pressure without systemic
vasodilation. LU-135252 treatment decreased intrapul-
monary right-left shunting (58 + 8 to 27 + 12 and 24 + 9%
at 3 and 6 h post-ALl, respectively) and increased PaO,
(55 + 12 t0 257 + 148 and 270 + 136 mmHg at 3 and 6 h
post-ALl, respectively). Cardiac output was also signifi-
cantly decreased (by 31 + 11%) and systemic vascular
resistance significantly increased (by 60 + 29%) in treat-
ed animals (7).

A study using rats with experimental chronic heart fail-
ure 12 weeks after myocardial infarction showed the effi-
cacy of LU-135252 (30 mg/kg/day p.o. starting day
7 postsurgery) in improving pulmonary vasoreactivity.
Pulmonary arterial pressure was normalized with
LU-135252 treatment (9 + 0.3 vs. 12.6 + 0.5and 8.9 + 0.2
mmHg in untreated and sham animals, respectively) and
treatment also significantly suppressed the irreversible
increase in pulmonary pressure seen in untreated ani-
mals following injection of ET-1 (10 nM) into the pul-
monary artery (8).

A study using subtotally nephrectomized rats exam-
ined the effects of LU-135252 on flow and mesenteric
arterial remodeling. The agent prevented renal failure-
induced increases in the intimal and media thickness of
low flow arteries. The increase in proliferating cell nuclear
antigen seen in high flow mesenteric artery media was
also suppressed by treatment with the agent (9).

An in vivo study in dogs subjected to 90 min of LAD
occlusion and 180 min of reperfusion showed the protec-
tive effects of LU-135252 (5 mg/kg i.v. bolus 5 min before
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LAD reopening) as assessed using myocardial contrast
echocardiography. At 180 min of reperfusion, microvas-
cular flow (89 + 4% vs. 70 + 7.4% of baseline) and
myocardial thickness (108.9 + 7.4% vs. 138.6 + 9.9%
of baseline) were significantly decreased and increased,
respectively, in control animals as compared to LU-
135252-treated animals (10).

Chronic heart failure (CHF) is associated with
impaired endothelium-dependent vasodilatation and
increased basal vascular tone, partly due to elevated
plasma ET-1 levels. A study therefore evaluated the
effects of LU-135252 on endothelial function in CHF
patients. Twenty-one patients with CHF were randomized
to receive LU-135252 (30 or 300 mg/day) or placebo for
3 weeks and assessed for baseline and end-of-treatment
flow-mediated vasodilatation (FMD), as a measure of the
ability of blood vessels to dilate, thereby increasing blood
flow, using high-resolution ultrasound. All CHF patients
showed impaired FMD at study entry compared to 11 con-
trol patients. This parameter significantly improved in all
14 LU-135252-treated patients compared to baseline, but
not in placebo-treated patients. However, subgroup
analysis demonstrated a significant increase in FMD
compared to baseline only in patients receiving the lower
dose of LU-135252. The lack of a significant effect
on impaired FMD in those given the higher dose of
LU-135252 was suggested to be due to the significant
increase seen in brachial artery diameter in this group.
The big ET-1 plasma levels were elevated in the CHF
patients compared to controls, but LU-135252 had no sig-
nificant effect. Although preliminary and limited to assess-
ing the effect on blood flow, this study indicates potential
for selective ET, receptor antagonists in improving
endothelium-dependent vasodilatation in CHF (11).

Results from a multicenter study conducted in 95
patients with congestive heart failure (NYHA II-III; ejection
fraction < 35%) showed that single-dose LU-135252
(1, 10, 30, 100 or 300 mg p.o.) was well tolerated and
dose-dependently improved hemodynamics. Significant
and dose-dependent increases in cardiac index and
decreases in mean arterial pressure, right arterial pres-
sure, MPAP, PCWP and systemic and pulmonary vascu-
lar resistance were observed with treatment; heart rate
and plasma catecholamines were not altered. Although
1 mg had no effect on plasma ET-1 at 2 h postdosing, sig-
nificant increases of 23, 29, 56 and 101% were seen with
the respective remaining doses (12).

The hemodynamic and neurohumoral effects of
LU-135252 have been examined and compared to place-
bo in a multicenter, placebo-controlled trial in 31 patients
with severe heart failure randomized to receive LU-135252
at doses of 30, 100 or 300 mg or placebo, in addition to
standard ACE inhibitors, for 3 weeks. Beneficial hemody-
namic effects included a significant increase in cardiac
index and significant decreases in mean pulmonary artery
pressure, heart rate and mean arterial blood pressure after
3 weeks of treatment with LU-135252, and neurohumoral
benefits, including a significant decrease in plasma BNP
levels, were also described (13).
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Results from a multicenter, double-blind, placebo-con-
trolled study conducted in 179 patients with congestive
heart failure (NYHA llI; ejection fraction < 35%; cardiac
index < 2.8 ml/min/m2; PCWP > 12 mmHg) on standard
medication showed that a single oral dose of LU-135252
(1, 10, 30, 100 or 300 mg) was well tolerated and dose-
dependently improved hemodynamics (14).

Darusentan is the proposed international nonpropri-
etary nane for LU-135252 (15).
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Luteolin Antiinflammatory
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A study examined the efficacy of luteolin (200 ppm in
diet for) against azoxymethane (15 mg/kg s.c. once/week
for 3 weeks)-induced colon carcinogenesis in rats. At 40
weeks, luteolin tended to decrease tumor development in
the large intestine. Tumor development rates in the large
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intestine were 52-57% as compared to 61% in untreated
animals (1).
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The ability of LY-294002 to dephosphorylate proapop-
totic proteins and thereby promote apoptosis in myeloid
leukemia cells has been examined. The results showed
that incubation of cytokine-dependent MO7E cells with
LY-294002 inhibited AKT kinase activity, dephosphorylat-
ed AKT and BAD and induced apoptosis. Inhibition of cell
growth and clonogenicity was seen in primary AML cells
following culture with LY-294002, and it acted synergisti-
cally with all-trans-retinoic acid (ATRA) to induce apopto-
sis in these cells, whereas normal bone marrow progeni-
tor cells were not affected. Thus, it appears that
LY-294002 is able to selectively promote apoptosis in
leukemia cells (1).

An in vitro study reported the synergistic effects of LY-
294002 pretreatment (1 mcg/ml for 30 min) followed by
doxorubicin (8-1000 ng/ml for 48 h) in MDA-MB-231
breast cancer cells. Synergy was observed with the dox-
orubicin doses of 8 and 10 ng/ml. Growth inhibition was
45% with doxorubicin alone as compared to 61 and 72%
when 8 and 10 ng/ml of the agent, respectively, were
combined with LY-294002. LY-294002 alone resulted in
43% growth inhibition. Combination treatment resulted in
enhanced arrest in the G, phase; no DNA fragmentation
was observed (2).
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Modafinil Antinarcoleptic
Modasomil® Treatment of Sleep Apnea
Provigil® Treatment of ADHD
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A double-blind, placebo-controlled clinical trial com-
paring the safety and efficacy of 100-mg and 400-mg
doses of modafinil to placebo in 113 adults with attention
deficit hyperactivity disorder (ADHD) showed that
modafinil, as compared to placebo, had no benefit in
reducing the symptoms of ADHD, as measured by the
DSM-IV ADHD Rating Scale. Modafinil was generally well
tolerated (1).

The safety and efficacy of modafinil in narcolepsy has
been demonstrated in a 9-week, multicenter clinical trial
of 271 patients. In this trial and another 2-week placebo-
controlled trial in 240 patients, symptoms of drug depen-
dency and withdrawal were not observed. Patients in the
9-week trial were administered either 200 or 400 mg of
modafinil or placebo daily and attempted to stay awake
while sitting in a darkened room. Those given modafinil
were able to stay awake longer and showed significant
improvement in measures of excessive daytime sleepi-
ness (EDS) and in patient and clinician assessments.
Nighttime sleep was not affected by modafinil treatment.
In the following examination of treatment discontinuance,
modafinil patients did not experience withdrawal symp-
toms and returned to their EDS baseline levels.
Headache was observed in modafinil-treated patients, but
not significantly more than in those administered placebo.
These trials indicate that modafinil is an effective alterna-
tive to stimulant therapies, which can affect heart rate and
may become addictive (2).

A double-blind, randomized, placebo-controlled,
crossover trial in 22 adults meeting DSM-IV criteria for
ADHD compared modafinil, dextroamphetamine and
placebo. The study included three 2-week treatment peri-
ods separated by 4-day washout periods; the optimal
doses of active drugs were selected over 4-7 days and
maintained for the remainder of the treatment period. The
mean optimal doses of modafinil and dextroamphetamine
were 206.8 and 21.8 mg/day, respectively. Both active
treatments were associated with significant improvement
compared to placebo in ADHD symptoms on the DMS-IV
ADHD scale; a nonsignificant trend for less severe symp-
toms was seen on modafinil compared to dextro-
amphetamine. A nonsignificant trend for improvement in
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cognitive test scores was also seen on active drugs, but
no effect was seen on mood. Treatments were well toler-
ated and no significant differences were seen among
groups in the frequency of adverse events. These prelim-
inary results will require confirmation in larger trials, but
suggest that modafinil has potential as a safe and effec-
tive alternative to stimulants in adult ADHD (3).

A drug used to treat symptoms of narcolepsy has now
been shown to be useful in controlling fatigue in patients
with multiple sclerosis (MS). In this trial, 72 MS patients
received a single daily dose of placebo for the first
2 weeks, 200 mg/day modafinil during the third and fourth
weeks, 400 mg/day modafinil during the fifth and sixth
weeks, and placebo during the last 3 weeks. Efficacy was
assessed by patients using the Fatigue Severity Scale
(FSS), a visual analogue global fatigue scale and the
Modified Fatigue Impact Scale (MFIS). According to inter-
im analysis of 43 patients, the lower dose of modafinil sig-
nificantly improved fatigue on all 3 assessment scales,
whereas the higher dose was not significantly different
from placebo. Adverse events included headache (21, 19
and 5% on placebo, 200 mg and 400 mg modafinil,
respectively), nervousness (5, 14 and 3% on placebo,
200 mg and 400 mg, respectively) and asthenia (14, 12
and 10% on placebo, 200 mg and 400 mg, respectively),
none of which were serious (4).

Cephalon has launched modafinil in Switzerland for
the treatment of narcolepsy. Modafinil is marketed by
Cephalon in the U.S., the U.K., Ireland and Italy under the
brand name Provigil® and in Austria and Switzerland
under the brand name Modasomil®. In addition, Cephalon
also has exclusive marketing rights to Provigil(R) in
Japan, Latin America, South Korea and Taiwan (5).
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An in vitro study compared the efficacy of moxi-
floxacin with sparfloxacin and levofloxacin against nonef-
flux (ATCC 49619 and 2136) and efflux-positive (49619E)
resistant strains of Streptococcus pneumoniae. The MIC
values against the 3 strains, respectively, were (ug/ml):
0.19, 0.09 and 0.25 for moxifloxacin; 0.38, 0.19 and 0.5
for sparfloxacin; and 0.75, 0.5 and 1.5 for levofloxacin.
The AUC kill curve (AUKC) values against nonefflux
strains were 17.1 + 0.1, 18.6 + 0.4 and 18.4 + 0.4 for
moxifloxacin, sparfloxacin and levofloxacin, respectively.
The AUKC values for the efflux-positive resistant strain
were 82, 279 and 1600% greater for the respective
agents than values obtained for the nonefflux strain
49619. The antimicrobial effect (AME) of moxifloxacin
was significantly greater than sparfloxacin and lev-
ofloxacin while the AMEs for the latter two agents were
similar (1).

An in vitro study examined the killing efficacy of mox-
ifloxacin (1.3 and 2.7 mg/l) against Streptococcus pyo-
genes group A strains including erythromycin-susceptible
SA P1800, erythromycin-resistant (MLSB inducible)
SA 197, erythromycin-resistant (by efflux mechanism) SA
138 and erythromycin-resistant (MLSB constitutive)
SA 176. The MIC values for all strains were between
0.125 and 0.25 mg/l and AUC values for the 2 doses were
18 and 36 mg-h/l, respectively. No regrowth was seen
with the higher dose and cfu counts were below detection
at 12 h. However, regrowth of SA 197 and SA 176 was
seen with the lower dose (2).

An in vitro study showed the efficacy of moxifloxacin,
clinafloxacin, trovafloxacin and levofloxacin against 6
clinical isolates of Legionella pneumophila serogroup 1
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obtained from bronchoalveolar lavage. Clinafloxacin and
trovafloxacin (MIC = 0.004 pg/ml) were the most active
followed by levofloxacin and moxifloxacin (MIC = 0.015-
0.03 pg/ml). Moxifloxacin and levofloxacin (0.015 pg/ml),
trovafloxacin (0.004 pg/ml) and clinafloxacin (0.002
pg/ml) all significantly decreased intracellular bacterial
counts in the Mono Mac 6 infection model; the agents
were active at concentrations 4 times lower than in vitro
MICs (3).

An in vitro study examined the synergy between mox-
ifloxacin and ceftriaxone or vancomycin against clinical
isolates of penicillin-susceptible (PenS) or penicillin-resis-
tant (PenR) S. pneumoniae. MIC values for moxifloxacin
and vancomycin against 20 PenS and 20 PenR strains
were 0.06-0.25 and 0.25-1 pg/ml, respectively; MIC val-
ues for ceftriaxone against PenS and PenR strains were
0.03-0.0125 and 1 pg/ml, respectively. Moxifloxacin + cef-
triaxone and moxifloxacin + vancomycin showed syner-
gistic or additive effects against 9 and 5 PenS strains,
respectively, and 15 and 3 PenR strains, respectively.
Antagonism was not seen and indifference was observed
against all the remaining strains (4).

An in vitro study examined the emergence of resis-
tance mutations in a clinical strain of S. pneumoniae sub-
cultured in increasing concentrations of moxifloxacin
(MIC 0.125-128 pg/ml), gatifloxacin (0.25-128 pg/ml) or
ciprofloxacin (1-256 pg/ml) for 23 days. Results showed
that GyrA was the preferential target site of moxifloxacin
and gatifloxacin and while gatifloxacin selected for substi-
tutions in ParC and GyrA (also seen with ciprofloxacin),
moxifloxacin targeted novel ParC substitutions (5).

An in vitro study compared the mutation prevention
concentrations (MPCs) of moxifloxacin, gatifloxacin and
levofloxacin against 111 clinical isolates of S. pneumoni-
ae. Moxifloxacin was the most active agent and its activi-
ty was not significantly affected by penicillin-resistance.
The MPCSO/MPC90 values for the 3 agents were 0.5/2, 1/4
and 4/16 pg/ml, respectively (6).

An in vitro study using human monocytic (THP-1) and
alveolar epithelial (A549) cell lines showed that the
uptake and intracellular activity of moxifloxacin (20 pg/ml)
was superior to ciprofloxacin (20 pg/ml). While the intra-
cellular to extracellular drug concentration ratio for moxi-
floxacin was only slightly higher than ciprofloxacin
(6.3 £ 0.9 vs. 4.5 + 0.7) in THP-1 cells, it was significant-
ly higher (36.9 + 9.8 vs. 58 = 0.5) in A549 cells.
Moxifloxacin suppressed intracellular multiplication of
L. pneumophila in both cell lines at a concentration of
0.008 pg/ml. Ciprofloxacin suppressed multiplication at
concentrations of 0.16 and 0.064 pg/ml in THP-1 and
A549 cells, respectively (7).

An in vitro study using J774 macrophages examined
the cellular accumulation of moxifloxacin and cipro-
floxacin and the effects of glucose, Mg and fetal serum
on accumulation. Moxifloxacin accumulated more than
ciprofloxacin. Accumulation of ciprofloxacin was similar to
moxifloxacin in the presence of probenecid (PRB) indi-
cating that the low accumulation of ciprofloxacin was due
to more efficient efflux by the PRB-inhibitable transporter.
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Glucose decreased ciprofloxacin accumulation, an effect
inhibited by PRB. Moxifloxacin accumulation was
unchanged in the presence of PRB or glucose. Both Mg?*
and fetal serum decreased ciprofloxacin and moxifloxacin
accumulation, possibly due to their ability to bind these
agents extracellularly (8).

The in vitro activity of moxifloxacin was compared with
gatifloxacin, ciprofloxacin and levofloxacin against 379
Gram-negative strains isolated from cancer patients.
Moxifloxacin activity was similar to gatifloxacin and
ciprofloxacin but superior to levofloxacin against most
strains. MIC, values for moxifloxacin ranged from 0.06-8
pg/mi (9).

The efficacy of moxifloxacin (50 and 100 mg/kg t.i.d.
i.p. for 4 days starting 8 h postinfection) was shown
against Staphylococcus aureus-induced foreign body
(s.c. implanted dialysis tubing bags) abscesses in rats.
Peak blood concentrations of the agent 30 min following
administration of the last 50 mg dose was 2.2 mg/I and
decreased to 0.6 mg/l at 240 min postdosing.
Intraabscess levels of the agent peaked (0.9 mg/l) at 120
min after the last dose and intraabscess bacterial counts
were 3.69 and 3.82 log,, cfu at 240 min and immediately
after the last dose, respectively. Peak blood and abscess
concentrations following the 100 mg dose were 7.5 mg/l
at 30 min and 2 mg/I at 120 min postdosing. Of the 13 ani-
mals treated with 100 mg, 6 had no abscesses and ster-
ilized intraabscessal bacterial inoculum immediately
following the last dose; all tubing bags were sterile at
240 min. The abscess AUC ratios were 0.45 and 0.29 for
the 50 and 100 mg/kg doses at 240 min; peak blood to
peak abscess fluid moxifloxacin level ratios were similar
for both doses (10).

Pooled results from 2 open-label studies conducted in
16 patients with mild or moderate liver cirrhosis (Child
Pugh A or B) and 18 healthy volunteers given single-dose
moxifloxacin (400 mg) showed that no dose adjustments
are required in these patients. AUC values for Child Pugh
A patients were about 22% below those obtained for
healthy subjects while values from Child Pugh B patients
were 2% above. C_ . values were similar for both groups
of patients with liver impairment but lower than the value
obtained in healthy subjects (3.13 vs. 1.36 mg/l).
However, this value was still in the population range for
healthy subjects. Oral clearance of the agent was not
affected by liver disease. A greater than 5-fold increase in
the M1 metabolite and increase in renal clearance was
seen in individuals with moderate liver cirrhosis. Further
accumulation of metabolites was not seen (11).

The safety of moxifloxacin was summarized following
meta-analysis of 26 phase Il and Ill studies conducted in
more than 1.2 million patients. Results from 6178 patients
treated with 400 mg revealed a low incidence of adverse
events (26%) which was similar to treatment with com-
parators (23%). Common adverse events included nau-
sea/diarrhea (14 vs. 10% for comparators) and dizziness
(8 vs. 2% for comparators). Analysis of 2650 patients
showed that prolongation of the QTc interval occurred in
2.8% of moxifloxacin-treated patients as compared to 2.2
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and 3.7% for all comparators and clarithromycin, respec-
tively. Of the > 1.2 million patients given moxifloxacin,
only 379 adverse events were reported of which 15/22 of
the cardiovascular events seen were considered serious;
1 case of cardioconverted torsade de pointes was seen in
an 83-year-old female on concurrent medication and suf-
fering from hypokalemia and other predisposing factors.
No malignant ventricular tachyarrhythmias, cardiac-relat-
ed mortalities, phototoxicity, arthritis/tendinitis, severe
hepatic events or new toxicities were seen with moxi-
floxacin treatment (12).

The efficacy of moxifloxacin (400 mg once daily for 7
or 10 days) against penicillin-resistant (PenR) S. pneu-
moniae-induced acute sinusitis was shown in 2 open-
label, uncontrolled studies involving a total of 805
patients. Treatment was well tolerated. Clinical resolution
was seen in 80 and 85% of the patients treated for 7 and
10 days, respectively. Of the 15 patients from whom
PenR S. pneumoniae was isolated, 14 had resolution and
presumed bacterial eradication. Adverse events were
reported in 25% of the patients of which only 0.7% were
serious and 2% required discontinuation (13).

Analysis of pooled results from the global clinical safe-
ty database of moxifloxacin trials involving over 7500
patients showed that of the 228 moxifloxacin (400 mg
once daily)-treated patients who also received QTc pro-
longing agents, no significant differences were seen in
cardiovascular events (i.e., tachycardia, palpitation,
arrhythmias, ischemia, syncope, further QTc prolonga-
tion) as compared to groups receiving moxifloxacin alone,
comparators alone (clarithromycin, cephalexin, cefurox-
ime and amoxicillin) or comparators + QTc prolonging
drugs (14).

A randomized study conducted in 12 healthy males
showed that itraconazole (200 mg b.i.d. for 9 days) had
no effect on the pharmacokinetics of moxifloxacin (400
mg p.o. for 9 days alone or on day 7). Both treatments
were well tolerated and it was concluded that dose adjust-
ments were not required with combination treatment.
Itraconazole had no effect on the sulpho-metabolite (M1)
of moxifloxacin although a 30% decrease in AUC and a
54% increase in renal excretion was observed for its glu-
curonide metabolite (M2). Moxifloxacin only slightly
affected the AUC values of itraconazole (5% increase)
and its hydroxy metabolite (5% decrease) and C,_,,
values were reduced by 14 and 18%, respectively (15).

Results from 11 placebo-controlled studies in 140
healthy male volunteers showed that single-dose (50-800
mg) and multiple-dose (100 mg b.i.d. to 600 mg once
daily) moxifloxacin had no clinically significant effect on
the QTc interval. Although a small prolongation of QTc
was observed, subjects were asymptomatic. The mean
prolongation of the interval following a 400 mg single
dose was 6.9 ms as compared to 3.5 ms following place-
bo (16).

Moxifloxacin hydrochloride (Avelox®) has been
approved for launch in Canada for community-acquired
pneumonia, acute bacterial exacerbations of chronic
bronchitis and acute bacterial sinusitis (17).
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Bayer has submitted an NDA to the FDA seeking
approval for the intravenous formulation of moxifloxacin
hydrochloride for the treatment of common adult commu-
nity-acquired respiratory tract infections. Among the indi-
cations for which approval is being sought are communi-
ty-acquired pneumonia caused by S. pneumoniae
(including PenR strains), Haemophilus influenzae,
Moraxella catarrhalis, S. aureus, Klebsiella pneumonia,
Mycoplasma pneumoniae, Chlamydia pneumoniae and
L. pneumophila. The intravenous dose of moxifloxacin
recommended in the NDA is 400 mg, the same as the cur-
rently approved oral dose of the drug. Supporting the
NDA submission were data from 2 multicenter studies
involving more than 1100 patients hospitalized with CAP.
One study involved 516 patients from 89 centers in the
U.S. and 15 in Canada. The other study included 628
patients from 65 centers in Europe, Israel and South
Africa. These studies compared the effect of i.v. moxi-
floxacin 400 mg to either fluoroquinolone or a f-lactam
with or without a macrolide. In both studies, doctors initi-
ated all patients on i.v. therapy, but then had the option to
switch to oral therapy after 3 days. Additional studies with
both i.v. and oral formulations of moxifloxacin are under
way in the hospital setting for the treatment of patients
with hospital-acquired pneumonia, intraabdominal infec-
tions or complicated skin infections (18).

Alcon has obtained an exclusive worldwide license
from Bayer to develop, manufacture and market moxi-
floxacin-based drops to treat eye and ear infections. The
license agreement between the two companies is subject
to review under U.S. antitrust laws (19).
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Olanzapine Antipsychotic
Zyprexa®
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The use of a combination comprising an atypical
antipsychotic and an H, antagonist has been claimed for
the treatment or prevention of weight gain associated with
the use of antipsychotics. Adjunctive therapy and oral
administration are preferred. Combinations of olanzapine
as antipsychotic and nizadipine as H, antagonist are
specifically claimed (1).

A potential new therapeutic approach in resistant
unremitting schizophrenia consists of combination of
olanzapine, an atypical neuroleptic, and sulpiride, a
selective dopamine D, receptor antagonist. The potential
for enhanced clinical efficacy of this combination is sug-
gested to be a product of the differential receptor affinity
of the two compounds: olanzapine is a more potent 5-HT,
than dopamine D, receptor antagonist, whereas sulpiride
is a selective D, antagonist. A preliminary study in
6 patients with chronic schizophrenia demonstrated sub-
stantial and rapid clinical improvement following treat-
ment with this combination, in the absence of serious
adverse events. Further studies thus appear warranted
(2).

The FDA has approved olanzapine (Zyprexa®) for the
short-term treatment of acute manic episodes associated
with bipolar disorder. The recommended starting dose is
10 mg or 15 mg, once daily at any time, without regard to
meals (3).

Lilly has launched an orally disintegrating tablet for-
mulation of olanzapine (Zyprexa® Zydis®) that dissolves
in the patient’'s mouth on contact with saliva, in the U.S.
Zyprexa® Zydis® is the first antipsychotic approved in this
formulation and is now available in 5-mg and 10-mg
tablets. The new formulation was approved in April 2000
as an orally disintegrating formulation for the manage-
ment of the manifestations of psychotic disorders and
acute manic episodes associated with bipolar | disorder.
The new medication offers a new dimension in the phar-
macological treatment of schizophrenia and bipolar
mania. It will be especially useful to physicians who prac-
tice in hospitals of long-term care or home-care settings
due to the special needs of patients in these facilities.
Zyprexa® Zydis® typically takes 5-15 seconds to dissolve
in the patient’s mouth and will completely disintegrate in
approximately 2 minutes, being absorbed in the gastroin-
testinal tract. Unlike liquid formulations, which may offer
some of the same advantages in this patient population,
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Zyprexa® Zydis® does not need to be refrigerated, mea-
sured or mixed. The new formulation is unflavored and
equivalent to Zyprexa® oral tablets with respect to safety,
tolerability and efficacy. Zyprexa® Zydis® is manufactured
by R.P. Scherer and is marketed by Lilly (4).

The FDA has approved olanzapine (Zyprexa®) for
long-term schizophrenia therapy and maintenance of
treatment response. The drug is the first of the newer
generation of antipsychotics, known as “atypicals”, to
demonstrate long-term efficacy in clinical trials. In a
placebo-controlled clinical trial, the drug demonstrated
long-term safety and an efficacy so high that it warranted
early termination of the trial to limit unnecessary patient
exposure to placebo. Placebo-treated patients were
almost 10 times as likely to relapse over a 6-month peri-
od compared to olanzapine-treated patients. The 6-month
cumulative relapse rate for olanzapine was statistically
superior to placebo (6% vs. 55%). The FDA’s approval
was based on results of a double-blind, placebo-con-
trolled discontinuation study in 326 clinically stable outpa-
tients with few or no symptoms for at least 6 weeks. They
received olanzapine therapy for another 6 weeks followed
by an 8-week observation period to confirm stability.
Following the observation period, 224 patients were ran-
domized to olanzapine (10-20 mg/day) and 102 patients
were randomized to placebo. There were 177 patients
with schizophrenia (79%) and 47 with schizoaffective dis-
order (21%) in the olanzapine group, and 89 patients with
schizophrenia (87.3%) and 13 with schizoaffective disor-
der (12.7%) receiving placebo. Olanzapine-treated
patients were significantly less likely to discontinue treat-
ment as a result of either an adverse event or because of
lack of efficacy. The olanzapine-treated group also
improved on all quality-of-life measures, while those on
placebo worsened. The drug was safe and generally well
tolerated at doses of 10, 15 or 20 mg/day (5).

1. Todd, J.R. (Eli Lilly and Company). Combination for treating
weight gain associated with antipsychotic use comprising an
atypical antipsychotic and an H, antagonist. WO 0074784.

2. Raskin, S., Durst, R., Katz, G., Zislin, J. Olanzapine and
sulpiride: A preliminary study of combination/augmentation in
patients with treatment-resistant schizophrenia. J Clin
Psychopharmacol 2000, 20(5): 500.

3. Zyprexa approved in U.S. for bipolar-associated mania.
DailyDrugNews.com (Daily Essentials) March 21, 2000.

4. New formulation of Zyprexa introduced for psychotic disorders
and manic episodes. DailyDrugNews.com (Daily Essentials)
Sept 20, 2000.

5. Lilly’s Zyprexa approved by FDA for extended schizophrenia
indication. DailyDrugNews.com (Daily Essentials) Nov 15, 2000.

Original monograph - Drugs Fut 1994, 19: 114.




196 Copyright © 2000 PROUS SCIENCE CCC: 0377-8282/2001

OPB-2045
Olanexidine Hydrochloride

Antibacterial

EN: 248893
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An in vitro study using dog liver microsomes charac-
terized the oxidative cleavage of the octyl side chain of
olanexidine. The agent was first transformed to the mono-
hydroxylated metabolite 2-octanol (DM-215) which was
then oxidized to threo-2,3-octandiol (DM-221) and
erythro-2,3-octandiol (DM-222). These diols were then
transformed to a ketol derivative and a C-C bond cleav-
age metabolite (DM-210). Biotransformation of these
metabolites showed single-enzyme Michaelis-Menten
kinetics. K_ and V__ values for DM-210 formation from
oxidation of DM-221 were 2.42 pM and 26.6
pmol/min/mg, respectively, and from DM-222 were 2.48
UM and 30.2 pmol/min/mg, respectively. Quinidine inhibit-
ed these oxidative reactions, suggesting that CYP2D
mediates C-C bond cleavage of the octyl side chain of
olanexidine (1).

An in vitro study using transmission electron micro-
scopy examined the bactericidal effects of OPB-2045
against methicillin-resistant Staphylococcus aureus
(MRSA IID 1677). The MIC and minimum bactericidal
concentration (MBC) values were 0.78 and 1.56 pg/ml,
respectively. The morphology of cells was examined after
incubating bacteria with 0.39 pg/ml (1/2 MIC), 0.78 pg/ml
(1 MIC), 1.56 pg/ml (2 MIC), 3.13 pg/ml (4 MIC) and 7.8
pg/ml (10 MIC) for 30 s, 3 min, 30 min or 6 h. A similar
degree of cell damage was observed after incubation for
30 min or 6 h with any of the OPB-2045 concentrations
although the numbers of damaged MRSA cells increased
with dose. Treatment with 1/2 MIC or 1 MIC resulted in a
few leaking cells although no destroyed cells were detect-
ed. While no morphological changes were observed after
incubation with 1 MIC or 2 MIC for 30 s, 3 min or 30 min,
changes were observed after incubation for 6 h with these
concentrations. No changes in MRSA cell numbers were
seen in untreated controls or following incubation with 1/2
MIC but a pronounced decrease in the number of surviv-
ing MRSA cells was observed with the higher concentra-
tions (2).

OPB-2045 distribution was examined in male, female
and pregnant rats using whole body autoradiography
following administration of a single s.c. dose of ['“C]-
OPB-2045 and using microautoradiography following sin-
gle percutaneous dosing with [*C]-OPB-2045 and ['4C]-
chlorhexidine. High levels of radioactivity were seen at
the site of administration and in intestinal and bladder
contents and the adrenals. Only slight levels were detect-
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ed in the brain, blood, testes, seminal vesicles, ovaries
and uterus; almost no radioactivity was detected in fetus-
es and amniotic fluid. Percutaneous administration of
['4C]-OPB-2045 revealed distribution predominantly in
the corneal layer of the epidermis with only slight detec-
tion in hair and hair follicles. Percutaneous ['*C]-chlorhex-
idine dosing resulted in distribution from the corneal to
the basal layers of the epidermis and in the sebaceous
glands and hair with only slight detection in the hair
follicles ().

Olanexidine hydrochloride is the proposed interna-
tional nonproprietary name for OPB-2045 (4).

1. Umehara, K., Kudo, S., Hirao, Y., Morita, S., Ohtani, T.,
Uchida, M., Miyamoto, G. In vitro characterization of the oxida-
tive cleavage of the octyl side chain of olanexidine, a novel
antimicrobial agent, in dog liver microsomes. Drug Metab Dispos
2000, 28(12): 1417.

2. Sakagami, Y. et al. Electron-microscopic study of the bacteri-
cidal effect of OPB-2045, a new disinfectant produced from
biguanide group compounds, against methicillin-resistant
Staphylococcus aureus. J Pharm Pharmacol 2000, 52(12): 1547.

3. Fujio, N., Furukawa, M., Miyamoto, G. Distribution (autoradi-
ography) of a new synthetic antibacterial agent OPB-2045 in
rats. Xenobiotic Metab Dispos 2000, 15(4): 309.

4. Proposed international nonproprietary names (Prop INN): List
81. WHO Drug Inform 1999, 13(2): 121.
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Umehara, K. et al. Oxidative cleavage of the octyl side chain of
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Researchers from the Chinese University of Hong
Kong assessed the effects of omeprazole on recurrent
bleeding after endoscopic treatment of bleeding peptic
ulcers. After treatment with epinephrine injection followed
by thermocoagulation to achieve hemostasis, 240
patients were randomly assigned to omeprazole or place-
bo. Treatment was administered as a bolus intravenous
injection (80 mg), followed by an infusion (8 mg/h for 72
h), and finally by oral omeprazole (20 mg/day) for 8
weeks. Recurrent bleeding within 30 days after
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endoscopy, the primary endpoint, was observed in 8 out
of 120 patients in the omeprazole group and in 27 out of
120 patients in the placebo group. Most recurrent bleed-
ing occurred during the first 3 days, while patients were
receiving the infusion. In addition, in the omeprazole
group, fewer patients underwent surgery or died within 30
days after endoscopy as compared to placebo.
Therefore, high-dose infusion of omeprazole reduces the
risk of recurrent bleeding after endoscopic treatment of
bleeding peptic ulcers (1).

1. Lau, J.Y.W., Sung, J.J.Y,, Lee, K.K.C. et al. Effect of intra-
venous omeprazole on recurrent bleeding after endoscopic treat-
ment of bleeding peptic ulcers. New Engl J Med 2000, 343(5):
310.

Original monograph - Drugs Fut 1983, 8: 129.

Pamicogrel
Paminate®

Platelet Antiaggregatory

EN: 118825
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A study involving a total of 21 elderly (65 years or
older) and nonelderly patients with chronic arterial occlu-
sive disease (arteriosclerosis obliterans or thromboangi-
itis obliterans) examined the effects of KBT-3022 (5 mg
once daily p.o. for 6 weeks) on platelet aggregation.
Examination of platelets of 8 elderly and 9 nonelderly
patients showed that the agent significantly inhibited
arachidonic acid-induced platelet aggregation at week 2
as compared to baseline. Platelet aggregation induced by
5and 10 pM and 2, 5 and 10 uM ADP was significantly
inhibited in elderly and nonelderly patients, respectively.
At week 6, collagen-induced platelet aggregation was
also significantly inhibited. Plasma clearance rates were
similar in both groups and > 80% of the patients showed
recovery to 80% of baseline values 7 days after the
final dose. This indicates a reversibility of the effects
KBT-3022 (1).

1. Tanemoto, K. et al. Clinical study of KBT-3022: Platelet aggre-
gation effects and pharmacokinetics in elderly (= 65 years of
age) and nonelderly paients with chronic arterial occlusion. Curr
Ther Res 2000, 61(12): 891.

Original monograph - Drugs Fut 1991, 16: 105.
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Perospirone Hydrochloride Antipsychotic
Lullan®
EN: 161247
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A report reviewing the pharmacological properties of
perospirone concluded that the agent acts as both a
5-HT, and D, receptor antagonist, indicating broader
clinical efficacy and a lower risk for extrapyramidal side
effects as compared to haloperidol as a treatment for
schizophrenia. Results from a double-blind study con-
ducted in schizophrenic patients showed that the agent
was significantly better than haloperidol in positive symp-
tom improvement and resulted in lower extrapyramidal
scores (1).

A new fine granule formulation of perospirone
hydrochloride has been assessed in an open multicenter
trial in 42 patients with schizophrenia. The patients
received perospirone fine granules at doses of 8-48
mg/day for 8 weeks and were rated for efficacy on the
Global Improvement Rate, Brief Psychiatric Rating Scale
(BPRS) and the Positive and Negative Symptom Scale
(PANSS). According to the Glocal Improvement Rate
scale, at the end of treatment, moderate to marked
improvement and slight to marked improvement was
obtained in 49% and 66% of patients, respectively. Mean
total BPRS scores were significantly lower from the sec-
ond week through to the end of the study compared to
baseline, and the total PANSS scores also decreased
significantly. Improvement in hallucinations, anxiety and
emotional withdrawal was seen. Side effects were report-
ed by 62% of patients, extrapyramidal symptoms by 45%
and laboratory abnormalities were detected in 27% of
patients. It was concluded that the optimal dose range for
the fine granules is 12-48 mg/day, similar to the effective
range for the tablet formulation (2).

Perospirone hydrochloride hydrate, developed at
Sumitomo, has been launched in Japan as Lullan®. The
product is copromoted by Sumitomo and the Welfide sub-
sidiary Yoshitomi as tablets of 4 and 8 mg (3).

1. Ohno, Y. Pharmacological characteristics of perospirone
hydrochloride, a novel antipsychotic agent. Folia Pharmacol Jpn
2000, 116(4): 231.

2. Matsubara, R., Hirabayashi, Y., Narita, H., Ikeda, T., Miyano,
S., Yamashita, |. Clinical evaluation of perospirone hydrochloride
(SM-9018) in fine granule form for the treatment of schizophrenic
patients. Int J Neuropsychopharmacol 2000, 3(Suppl. 1): Abst
P.01.172.
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3. Japanese introduction announced for new atypical antipsy-
chotic. DailyDrugNews.com (Daily Essentials) Feb 23, 2001.
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Prinomastat Oncolytic
AG-3340 Matrix Metalloproteinase Inhibitor
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Results from a study using SCID-NOD mice implant-
ed s.c. with U87 human glioma xenografts showed that
AG-3340 (100 mg/kg i.p. 0.d.) inhibited xenograft growth,
cellular invasion, angiogenesis and increased survival.
These effects were enhanced when AG-3340 was com-
bined with radiotherapy (7.5 Gy) (1).

A study using rabbits with surgically induced posterior
penetrating eye trauma in one eye demonstrated the effi-
cacy of prinomastat (0.5 mg intravitreally for 6 weeks
starting 1 week posttrauma) in inhibiting posttraumatic
proliferative vitreoretinopathy (PVR). Eyes treated with
prinomastat showed significantly lower scores when mea-
suring the degree of PVR as compared to control eyes
(3.58 vs. 5.75), and significantly fewer prinomastat-treat-
ed eyes displayed tractional retinal detachment (3 vs. 9
eyes) (2).

The effects of prinomastat in two in vivo breast cancer
xenograft models were investigated. Prinomastat has
demonstrated broad-spectrum antitumor activity in
rodents and is in clinical evaluation for lung, esophageal
and prostate cancer. The first model employed human
breast cancer MDA-MB-231 cells inoculated into the
mammary fat pad of nude mice, treated with prinomastat
25 or 50 mg/kg twice daily p.o. starting when tumors were
palpable. Significant and dose-dependent suppression of
primary tumor growth was seen, with 59% and 70%
reductions, respectively, on day 60 at doses of 25 and 50
mg/kg. Another model involving intracardiac inoculation
of tumor cells mimics bone metastasis in breast cancer.
Treatment with prinomastat 50 mg/kg twice daily p.o.
starting 48 h before tumor cell inoculation delayed oste-
olytic bone damage. At these doses, the drug was well
tolerated (3).

Pfizer has decided to halt two phase lll trials of prino-
mastat in combination with standard chemotherapy in
patients with advanced hormone-refractory prostate can-
cer and advanced (stage 1V) non-small cell lung cancer.
This decision was based on the failure to meet the pri-
mary efficacy objectives and was not related to safety
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concerns. Pfizer will continue to study prinomastat in a
second ongoing trial in patients with stage IlIB non-small
cell lung cancer. In addition, the company intends to test
the product in earlier stage disease and other tumor
types. Four phase |l trials are now under way and two
additional phase Il trials will begin shortly (4).

1. Shi, Z., Raithatha, S., Spencer, D. et al. Enhanced effective-
ness of a novel MMP inhibitor, prinomastat (AG3340) with radio-
therapy (RT) in a glioma model. Proc Amer Assoc Cancer Res
2000, 41: Abst 2071.

2. Ozerdem, U., Mach-Hofacre, B., Keefe, K., Pham, T., Soules,
K., Appelt, K., Freeman, W.R. The effect of prinomastat
(AG3340), a synthetic inhibitor of matrix metalloproteinases, on
posttraumatic proliferative vitreoretinopathy. Ophthalmic Res
2001, 33(1): 20.

3. Waltham, M., Tester, A., Ruangpanit, N., Bills, M., Shalinsky,
D.R., Thompson, E.W. Prinomastat inhibits primary tumor growth
and retards osteolytic disease in xenograft models of breast can-
cer metastasis. 23rd Annu San Antonio Breast Cancer Symp
(Dec 6-9, San Antonio) 2000, Abst 359.

4. Pfizer discontinues phase Ill trials of prinomastat in advanced
cancers. DailyDrugNews.com (Daily Essentials) Aug 7, 2000.
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2, Indianapolis) 2000, Abst.

Hortobagyi, G.N. Integration of new drugs in the management of
advanced breast cancer. 10th Int Congr Anti-Cancer Treat (Jan
31-Feb 3, Paris) 2000, Abst EL034.

Morton, T.L. et al. In vitro transport of the model compounds, nel-
finavir mesylate, prinomastat, and mannitol, across bovine brain
microcapillary endothelial cells: Temperature dependence stud-
ies. Annu Meet Am Assoc Pharm Sci (AAPS) (Oct 29-Nov 2,
Indianapolis) 2000, Abst 2102.
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Aventis has decided to discontinue development of
propentofylline as a potential treatment for Alzheimer’s
disease. This decision was based on the disappointing
outcome of a recently completed 72-week, placebo-con-
trolled phase llIb study. In this study, patients receiving
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long-term treatment with propentofylline did not show sig-
nificant benefits over patients receiving placebo (1).

1. Aventis discontinues development of propentofylline.
DailyDrugNews.com (Daily Essentials) March 6, 2000.

Original monograph - Drugs Fut 1982, 7: 119.

Recombinant Methioninase Oncolytic
rMETase
ONCase®
EN: 219531
AntiCancer

A study examining the survival of nude mice with
human colon cancer (AC3488) liver metastasis examined
the efficacy of liver resection (3 days after implantation)
combined with 1 of 2 schedules of combination 5-FU +
recombinant methinoninase (rMETase). In schedule A,
rMETase (100 units b.i.d. i.p.) was given 24 h before
resection and for 9 days after 5-FU treatment (20 mg/kg
i.p. 2 h before and 4 days after resection); in schedule B,
rMETase (100 units b.i.d.) was given first for 9 days after
resection followed by 4 days of 5-FU (20 mg/kg) treat-
ment. After 40 days, 90% of the animals treated with
schedule B survived as compared to 40% on schedule A,
50% treated with 5-FU alone, 100% treated with rMETase
alone and 100% treated only with liver resection (1).

Results from a study in athymic mice with Daoy
medulloblastoma and D-54 glioblastoma multiforme
xenografts showed that tumor growth was delayed
(20 and 12 days, respectively) by reducing plasma
methionine (under 5 uM for up to 12 days) by treatment
with a diet deficient in methionine, homocysteine and
choline and i.p. injection of rMETase (1500 units/kg every
8 h) + homocysteine (20 mg/kg every 8 h). Mild toxicity
seen with treatment included weight loss in 6% of the ani-
mals. Depletion of plasma methionine resulted in mitotic
and cell cycle arrest, apoptosis and necrosis although
tumor eradication was not observed. Plasma methionine
returned to normal values and tumors resumed growth
when rMETase treatment was stopped after 12 days. In
addition, the efficacy of BCNU (25 mg/msqg administered
after 12-days of methionine depletion) was enhanced
against both Daoy and D-54 xenografts with 5/6 and 3/6,
respectively, eradicated and regression observed in the
remaining animals; both Daoy and D-54 were resistant to
BCNU alone (2).

The efficacy of combination liver resection (3 days
after tumor implantation) and sequential rMETase and
5-FU treatment were demonstrated in a study using nude
mice with a human AC3488 metastatic colon tumor
implanted into the left lobe of the liver. All animals were
first treated with rMETase (100 units b.i.d. i.p.) and 5-FU
(20 mg/kg i.p.) 24 and 2 h, respectively, before resection.
After resection, animals received one of the following
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schedules: A: 5-FU (20 mg/kg) for 4 days followed by
rMETase (200 units/day) for 9 days; B: rMETase (100
units b.i.d.) for 9 days followed by 5-FU (20 mg/kg) for 4
days. At 55 days after implantation, 80, 20 and 50% of the
animals were alive in groups treated with schedule B,
schedule A and 5-FU alone, respectively; untreated ani-
mals and all animals treated only with resection or
rMETase alone died (3).

1. Rashidi, B., An, Z., Sun, F.-X., Han, Q., Moossa, A.R.,
Hoffman, R.M. Intra-hepatectomy methioninase and 5-FU treat-
ment prevents human colon cancer liver metastasis recurrence
in nude mice. 10th Int Congr Anti-Cancer Treat (Jan 31-Feb 3,
Paris) 2000, Abst S6-10.

2. Kokkinakis, D.M., Tan, Y., Zung, X., Hoffman, R.M.
Recombinant methioninase and BCNU in combination eradicate
BCNU-resistant human CNS tumors in athymic mice. 10th Int
Congr Anti-Cancer Treat (Jan 31-Feb 3, Paris) 2000, Abst
S11-06.

3. Rashidi, B., An, Z., Sun, F., Machover, D., Moosa, A.R.,
Hoffman, R.M. Methioninase and 5-FU intra-hepatectomy com-
bination therapy prevents human colon cancer liver metastasis
recurrence in nude mice. Proc Am Soc Clin Oncol 2000, 19: Abst
1068.
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The in vitro activity of SCH-56592 was compared to
fluconazole, itraconazole and ketoconazole against 257
clinical yeast isolates including 220 isolates of 12 species
of Candida, 15 isolates of Cryptococcus neoformans, 15
isolates of Saccharomyces cerevisiae and 7 isolates of
Rhodotorula rubra. SCH-56592 (MIC, ., = 0.06/2 pg/ml)
was more active than fluconazole (MIC,,q, = 1/64 pg/ml)
and slightly more active than itraconazole (MIC
0.25/2 pg/ml) and ketoconazole (MIC
Hg/ml) (1).

The in vitro activities of posaconazole were compared
to itraconazole, voriconazole and amphotericin B against
clinical Aspergillus isolates (284 A. fumigatus, 66 A.
niger, 31 A. flavus and 43 Aspergillus spp.) and laborato-
ry selected A. fumigatus isolates resistant to amphotericin
B (15), itraconazole (25) and voriconazole (12).
Significantly lower geometric mean MICs were obtained
for posaconazole for A. fumigatus (0.17 + 0.11 mg/l) and
non-A. fumigatus (0.16 + 0.28 mg/l) isolates as compared
to the other agents and the MICs for posaconazole
increased only 2- to 3-fold against itraconazole- and
voriconazole-resistant isolates. The fungicidal activity of
posaconazole was time- and dose-dependent with mini-
mum fungicidal concentrations (MFCs) of 4.45 + 2.7 and
4.14 + 3.3. mg/l obtained against A. fumigatus and non-
A. fumigatus isolates, respectively (2).

Researchers have used mice with depleted CD4 and
CD8 cell counts to mimic the immunosuppression seen in
AIDS patients in order to test posaconazole in the treat-
ment of histoplasmosis under this condition. Immuno-
suppressed mice were infected with Histoplasma capsu-
latum before treatment. Posaconazole 1 and 0.1 mg/kg
by gavage was found to be highly effective in treating dis-
seminated histoplasmosis, with equivalent efficacy to
amphotericin B 2 mg/kg i.p. or itraconazole 75 mg/kg
orally in preventing death. All mice treated with these
compounds at these doses survived to day 29 of the
study. Posaconazole at doses of 1 mg/kg and higher also
reduced fungal burden and sterilized lung and spleen tis-
sues in 70% of the mice; similar results were obtained
with itraconazole 75 mg/kg. The authors concluded that,
overall, posaconazole was as effective as amphotericin B
and more effective than itraconazole in intratracheally
induced histoplasmosis in immunosuppressed mice (3).

The efficacy of SCH-56592 was shown in vivo in
immunocompetent and immunosuppressed (cyclophos-
phamide) mice infected with several strains of Trypano-
soma cruzi parasites including strains susceptible (CL),
partially resistant (Y) or highly resistant (Colombiana,
SC-28, VL-190) to nifurtimox and benznidazole; all strains
were resistant to antifungal azoles. SCH-56592 (20
mg/kg/day p.o. for 20 days starting on day 4 postinfec-
tion) protected immunocompetent animals against death
(80-90%) in a manner similar or superior to benznidazole
(100 mg/kg/day); 90-100% of the surviving animals
infected with CL or Y strains and 50% of those infected
with the Colombiana strain were cured with SCH-56592
treatment. SCH-56592 (20 mg/kg/day) and benznidazole
(100 mg/kg/day) both attenuated the significant decrease
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in the mean survival time seen in immunosuppressed ani-
mals. Overall cure rate in these animals was higher for
SCH-56592 as compared to benznidazole and similar
results were obtained when animals were treated with 43
doses. Increased survival was also observed in animals
with chronic disease treated with SCH-56592 (for 20 days
starting on day 120 postinfection), where cures were
seen in 50-60% of surviving animals regardless of strain;
no cures were seen with benznidazole treatment (4).

A study using a neutropenic rabbit model of invasive
pulmonary aspergillosis (A. fumigatus) and assessing
fungal burden and the serum galactomannan index (GMI)
showed the antifungal efficacy of posaconazole (2, 6 or
20 mg/kg for 12 days starting 24 h after endotracheal
inoculation). Posaconazole treatment was compared to
itraconazole. Rabbits treated with posaconazole dis-
played significant decreases in GMI. GMI negative ani-
mals were observed in the 6 and 20 mg/kg dose groups
at day 6 which correlated with low pulmonary fungal bur-
den. All control animals were GMI positive. In contrast to
animals treated with 20 mg/kg itraconazole who were
GMI negative, animals treated with 2 and 6 mg/kg itra-
conazole remained GMI positive and showed progression
of infection and increases in tissue fungal burden (5).

SCH-56592 was shown to be more effective than itra-
conazole and as effective as amphotericin B in an
immunosuppressed rabbit model of invasive aspergillo-
sis. Treatment with SCH-56592 increased survival and
significantly decreased tissue Aspergillus spp. counts (6).

The pharmacokinetics of posaconazole (2, 4 and 6
mg/kg p.o. once daily or b.i.d. for 12 days starting 24 h
after endotracheal inoculation) were reported from a
study using a neutropenic rabbit model of invasive pul-
monary aspergillosis. The pharmacokinetics obtained
showed linear disposition and fit a 2-compartment model.
Plasma and lung C_,, values ranged from 0.18 = 0.05 to
1.09 + 0.15 pg/ml and 0.30 + 0.08 to 2.16 + 0.28 pg/g,
respectively; mean plasma elimination t, , was 7-10 h.

The pharmacokinetics of i.v. and oral SCH-56592
(hydroxypropyl-B-cyclodextrin [HPBCD] solution or 0.4%
methylcellulose [MC] suspension) was examined in mice,
rats, rabbits, dogs and cynomolgus monkeys. Oral
bioavailability was shown in all species with higher avail-
ability observed with the HPBCD solution (52-100%) as
compared to the MC suspension (14-48%) in mice (100
vs. 47%), rats (66 vs. 48%) and dogs (72 vs. 37%); the
MC suspension resulted in better bioavailability in rabbits
with a terminal half-life of 9 h. The terminal half-life of the
agent following i.v. administration was 7, 15 and 23 h in
mice, dogs and monkeys, respectively. Serum concentra-
tions of the agent following oral dosing in mice, rats and
dogs were dose-related and food reduced serum levels 4-
fold in dogs. Accumulation was observed following multi-
ple dosing (40 mg/kg for 8 days) in dogs. Concentrations
above the MIC values reported for most organisms were
seen 24 h following single oral doses of 20 mg/kg in mice,
rats and rabbits and 10 mg/kg in dogs and monkeys (8).
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The population pharmacokinetics of posaconazole
(50-400 mg/day p.o. for 14 days with food; 400 mg b.i.d.
only on day 1) were reported from results of a phase Il
study in HIV-positive patients with oropharyngeal candidi-
asis. It was concluded that the pharmacokinetics of the
agent follow a 1-compartment model with first-order
absorption and elimination. Mean clearance was 31.3 I/h
with an interpatient variability of 72%. No covariants were
found to affect the pharmacokinetics of the agent, indicat-
ing that it may be used in a broad patient population (9).

The effects of liver dysfunction on the pharmacokinet-
ics of single-dose posaconazole (200 mg p.o.) were
examined in an open-label, parallel-group, multicenter
phase | study in 16 subjects with either normal liver func-
tion or mild, moderate or severe hepatic dysfunction.
Patients with moderate to severe liver dysfunction tended
to have decreased C,_,, (414 and 347 ng/ml, respective-
ly, vs. 508 ng/ml) and increased t__ (14 and 19.3 h,
respectively, vs. 8 h) and t,, (35.3 and 46.1 h, respec-
tively, vs. 22.1 h) values as compared to normal subjects,
suggesting delayed absorption and prolonged elimina-
tion. However, dose modifications were not recommend-
ed in these types of patients (10).

A multicenter, randomized, double-blind phase Il
study conducted in 485 HIV-positive patients with oropha-
ryngeal candidiasis showed that posaconazole (50, 100,
200 or 400 mg p.o.) was as safe and effective as flu-
conazole (100 mg p.o.). Both treatments were well toler-
ated. Clinical success rates were 85, 87, 77 and 87% for
the respective posaconazole doses as compared to 87%
in the fluconazole-treated group. Mycological eradication
rates were 36, 37, 35 and 40% for posaconazole, respec-
tively, compared to 50% in the fluconazole group.
Adverse events were mild and similar in all treatment
groups with the exception of nausea which was seen in
17 and 5-9% of patients treated with fluconazole and
posaconazole, respectively (11).

Preliminary results from a multicenter, noncompara-
tor, open trial in 51 patients (47% leukemia and 14% HIV-
positive) refractory or intolerant to standard therapy
showed the safety and efficacy of oral posaconazole (200
mg q.i.d. for inpatients and 400 mg b.i.d. for outpatients
for 2-24 weeks) in treating invasive fungal infections.
Treatment was well tolerated and clinical responses for
patients with aspergillosis (25 cases), candidiasis (7),
fusariosis (5) and other infections (14) were 53, 75, 75
and 70%, respectively, at week 4, and 85, 67, 50 and
50%, respectively, at week 8. Common drug-related
adverse events were diarrhea (7.8%), asthenia (3.9%),
flatulence (3.9%) and eye pain (3.9%) (12).

The safety and tolerability of posaconazole (400
mg/day for 6 months) were shown in a multicenter trial
conducted in 20 patients with chronic pulmonary or non-
meningeal disseminated coccidioidomycosis (soft tissue
and/or skeletal). Fifteen subjects completed 23 weeks or
more of treatment with 1 patient dying due to rheumatoid
lung disease and 4 others switched to fluconazole or itra-
conazole. The median scores using the Mycoses Study
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Group system at 16 weeks was reduced to 40% of base-
line (11 patients were below 50%). Scores were reduced
to 22% of baseline at 24 weeks. The 10 adverse events
reported were concluded to be probably or possibly relat-
ed to treatment (13).

Posaconazole is the proposed international nonpro-
prietary name for SCH-56592 (14).
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Sildenafil Citrate Treatment of Erectile Dysfunction
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A synthesis of sildenafil using polymer-supported
reagents has been reported:

1) Synthesis of the aminopyrazole intermediate (XIII):
The reaction of butanal (I) with methylhydrazine (Il) in
dichloromethane in the presence of MgSO, gives the cor-
responding hydrazide (Ill), which is alkylated with ethyl
bromoacetate (IV) by means of the polymer-supported
base 2-(tert-butylimino)-2-(diethylamino)-1,3-dimethyl-
perhydro-1,3,2-diazaphosphorine (PS-BEMP) (V) and
polymer-supported methylamine (VI) to yield the hydrazi-
no ester (VII). Treatment of compound (VII) with an ion
exchange tetramethylammonium cyanide resin (VIII) in
refluxing ethanol containing a catalytic amount of AcOH
affords the adduct (IX), which is dehydrogenated with
Pd/C/cyclopentene or MnO, and treated with a polymer-
supported ethyl isocyanate resin (X) in order to eliminate
the unreacted product, providing the hydrazone (XI).
Cyclization of (XI) by means of PS-BEMP (V) in ethanol
gives 4-amino-1-methyl-3-propyl-1H-pyrazole-5-carbox-
ylic acid ethyl ester (XII), which is finally treated with
ammonia in methanol to afford the desired pyrazolecar-
boxamide intermediate (XIII) (1). Scheme 1.

2) Synthesis of sildenafil: Reaction of 5-(chlorosul-
fonyl)-2-hydroxybenzoic acid (XIV) with 1-methylpiper-
azine (XV) by means of DIEA gives the sulfonamide
(XVI), which is treated with diethyl sulfate, yielding
2-ethoxy-5-(4-methylpiperazin-1-ylsulfonyl)benzoic acid
(XVII). The activation of (XVII) with a polymer-supported
1-hydroxybenzotriazole (HOBt) variant (XVIIl) and bro-
motris(pyrrolidino)phosphonium (PyBrOP) as catalyst
affords the activated ester (XIX), which is condensed with
the aminopyrazole intermediate (XIIl), and treated with
the methyl isocyanate resin (X) in order to eliminate the
excess of aminopyrazole (XIIl), to provide the diamide
(XX). Finally, the cyclization and dehydration to sildenafil
are performed by microwave irradiation of an ethanolic
solution of compound (XX) containing a catalytic amount
of NaOEt (1). Scheme 2.

Johns Hopkins University researchers have identified
the mechanism producing gastroparesis in diabetic mice,
and have found that it can be reversed with sildenafil or
insulin. In nonobese diabetic mice, in streptozotocin-dia-
betic mice and in knockout mice lacking the gene that
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Scheme 1: Synthesis of Intermediate (XIIl) of Sildenafil
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produces nitric oxide, nitric oxide production was at zero
or significantly lower levels than that in normal mice. All of
the mice also exhibited the symptoms of gastroparesis,
establishing the link between the condition and nitric
oxide production. After administration of insulin, nitric
oxide expression and pyloric muscle function were
restored to normal. Sildenafil treatment was also found to
restore normal gastric emptying. Sildenafil treatment for
gastroparesis may be especially beneficial in diabetic
patients due to the drug’s rapid onset of action and
because it might alleviate some of the symptoms not
affected by insulin (2).

A pilot clinical study was performed in hysterec-
tomized women with the aim of determining the relation-
ship between hysterectomy and sexual complaints, as
well as the impact of sildenafil citrate. The study included
24 women, 22 with a history of hysterectomy and 2 with a
hysterectomy/oophorectomy, the latter on HRT. At base-
line and following 6 weeks of sildenafil, the subjects filled
out the Brief Index of Sexual Function for Women (BISF-
Q) questionnaire. Sildenafil treatment was associated
with significant decreases in the symptoms of low sensa-
tion (22% vs. 100% at baseline), inability to reach orgasm

(18% vs. 100%) and pain or discomfort (33% vs. 68%), as
well as a decrease in lubrication difficulties (3).

A randomized, double-blind, placebo-controlled, par-
allel-group, flexible-dose study conducted in 229 patients
showed the safety and efficacy of sildenafil (25-100 mg
for 12 weeks) as a treatment for erectile dysfunction in
men with type 2 diabetes. A significant improvement was
seen in the number of intercourse attempts that were suc-
cessful in patients treated with sildenafil as compared to
placebo (14.4-58.8 vs. 13.2-14.4%). Adverse events were
mild and moderate, with headache (20%) and flushing
(15%) the most common in patients treated with the
agent; only 2 patients discontinued from this group for
adverse events (4).

Analysis of subgroups (152 men with type 1 diabetes,
822 men with type 2 diabetes and 1693 nondiabetics)
from 11 randomized, double-blind, placebo-controlled
studies showed the efficacy of sildenafil (25-100 mg for
3-6 months) in patients with type 1 diabetes. Efficacy was
assessed from a global efficacy question (did treatment
improve your erections?) and 2 International Index of
Erectile Dysfunction questions regarding the ability to
achieve and maintain erections. Significant and similar
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Scheme 2: Synthesis of Sildenafil
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improvements in erectile function were observed in men
with type 1 and type 2 diabetes. Responses rates in dia-
betic patients were less than those observed in nondia-
betic patients (5).

Results from the first prospective study of sildenafil
citrate conducted in patients with left ventricular dysfunc-
tion (LVD) have been presented. Sildenafil was adminis-
tered to 19 patients who met the International Index of
Erectile Function (IIEF) criteria for erectile dysfunction
and 13 excluded patients served as controls. The two
groups were similar with respect to age, percent left ven-
tricular ejection fraction (LVEF), NYHA class, ischemic
etiology and medical regimen. In addition, no significant
differences in headaches, flushing, chest pain, dyspnea,
palpitations or nausea/vomiting were observed between
groups. These results suggest that sildenafil may be safe
and effective for the treatment of erectile dysfunction in
patients with heart failure (6).

In a University of Pennsylvania trial in 14 men with
severe coronary artery disease, administration of 100 mg
oral sildenafil produced no negative cardiovascular

events. In this study, all of the patients had severe steno-
sis of at least one coronary artery and were scheduled to
undergo percutaneous coronary revascularization. Blood
pressure and blood flow were measured in patients dur-
ing cardiac catheterization, both prior to sildenafil admin-
istration and 1 h after drug intake. Sildenafil had no effect
on pulmonary capillary wedge pressure, right atrial pres-
sure, heart rate or cardiac output, although small
decreases (< 10%) in systemic arterial and pulmonary
arterial pressures were seen. Administration of the drug
did not result in significant changes in average peak coro-
nary flow velocity, coronary artery diameter, volumetric
coronary blood flow or coronary vascular resistance. A
small beneficial effect on coronary blood flow reserve was
noted. The authors conclude that oral sildenafil is safe for
patients with stable coronary artery disease who are not
taking medications containing nitrates (7).
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Sitaxsentan Sodium  Treatment of Heart Failure

TBC-11251 Treatment of Pulmonary Hypertension
Antihypertensive
EN: 234463 Endothelin ET, Antagonist
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An open-label trial assessed 3 different doses of
sitaxsentan (160, 320 and 480 mg) for 14 days in 30
patients with mild to moderate essential hypertension.
Statistically significant reductions in sitting diastolic and
systolic blood pressure were recorded at all dose levels,
without an increase in heart rate. In fact, the heart rate
was reduced by the two higher doses of sitaxsentan.
Treatment was well tolerated, headache, edema and
anemia being the most frequent adverse events in this
trial (1).

An open-label clinical study was performed in patients
with primary or secondary pulmonary arterial hyperten-
sion who received chronic sitaxsentan. Sitaxsentan was
well tolerated during the 12-week trial, the most common
adverse events being nasal congestion, abnormal coagu-
lation parameters and flushing. Chronic treatment with
the drug produced significant and sustained improve-
ments in exercise capacity, assessed by the mean dis-
tance walked over 6 min, as well as significant improve-
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ments in mean pulmonary artery pressure and pulmonary
vascular resistance (2).

A double-blind, placebo-controlled, multicenter trial
was conducted to assess the hemodynamic effects of
sitaxsentan sodium in 48 patients with chronic NYHA
functional class Ill or IV heart failure treated with ACE
inhibitors and diuretics. Participants had a baseline pul-
monary capillary wedge pressure of = 15 mmHg and a
cardiac index of < 2.5 I/min/m?. Sitaxsentan was adminis-
tered at 1.5, 3.0 or 6.0 mg/kg as an intravenous infusion
over 15 min and hemodynamic responses were mea-
sured for 6 h. Sitaxsentan administration led to decreas-
es in pulmonary artery systolic pressure, pulmonary vas-
cular resistance, mean pulmonary artery pressure and
right atrial pressure. However, the drug had no effect on
heart rate, mean arterial pressure, pulmonary capillary
wedge pressure, cardiac index or systemic vascular
resistance. Sitaxsentan also decreased elevated plasma
ET-1 levels. This product may therefore have application
in the treatment of patients with pulmonary hypertension
secondary to chronic heart failure (3).

Enroliment is now complete in the open-label phase Il
trial of oral sitaxsentan sodium in 20 patients with pul-
monary hypertension. A phase IIb/Ill trial of sitaxsentan is
also planned for the second half of 2000 (4).
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C,,H,;N,O, Tanabe Seiyaku

Taltirelin was launched for the first time on September
7, 2000 by Tanabe Seiyaku in Japan as Ceredist® tablets
for the treatment of spinocerebellar degeneration.
Spinocerebellar degeneration is a neurodegenerative dis-
ease of unknown origin, with symptoms such as ataxia
due to degeneration of the cerebellum or spinal cord, and
is designated a rare intractable disease by the Japanese
Ministry of Health and Welfare. The only drug therapy
available for the disease until now has been TRH by
injection. Taltirelin is an orally bioavailable TRH derivative
with a long duration of action and reduced hormonal
effects compared to TRH (1).

1. First oral drug for rare neurodegenerative disease launched in
Japan. DailyDrugNews.com (Daily Essentials) Oct 2, 2000.

Original monograph - Drugs Fut 1991, 16: 127.

Tenilsetam Treatment of Diabetic Retinopathy
EN: 117791
N_ o
LI .
L
CgH,N,OS Aventis Pharma

Tenilsetam was shown in a preclinical model to pre-
vent the development of early diabetic retinopathy. In
male Wistar rats with streptozotocin-induced diabetes,
treatment with tenilsetam (50 mg/kg for 9 months) was
associated with complete inhibition of 3-deoxyglucosone-
type advanced glycosylation endproducts (AGEs) and
methylglyoxal-modified protein-type AGEs, and with par-
tial reductions in anti-CML-type AGEs. Acellular capillar-
ies were reduced by 70% among tenilsetam-treated rats,
while pericyte loss was unaffected. These results demon-
strate the ability of tenilsetam to inhibit AGEs and prevent
the formation of diabetic retinopathy (1).
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1. Lin, J., Alt, A., Lochnit, G., Bretzel, R.G., Hammes, H.-P.
Tenilsetam, a new AGE inhibitor, prevents early retinopathy
experimental diabetes. Diabetes 2000, 49(Suppl. 1): Abst 707-P.

Original monograph - Drugs Fut 1988, 13: 130.

Tipranavir Anti-HIV
HIV Protease Inhibitor
EN: 240094
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C,,H,F;20.S Pharmacia; Boehringer Ingelheim

An in vitro study characterized the genotypic resis-
tance pattern for tipranavir using site-directed mutants
mimicking HIV clinical isolates with > 4-fold resistance to
the agent. Common genotypic patterns seen were a
backbone including 101, 20R, 361, 71V and 84V with 82T
and/or 90M. Viruses constructed with mutations only in
the backbone were 2-fold resistant to the agent while
those constructed with mutations in the backbone and
82T and/or 90M in addition to other secondary mutations,
were 2.4-fold resistant to the agent. Passage of existing
clinical isolates in increasing concentrations of tipranavir
(up to 30 pM) resulted in a 13- to 30-fold increase in IC,
values and emergence of mutations in 147V, V82L, 185V
and T91A. It was concluded that no combinations of
known protease inhibitors would confer tipranavir resis-
tance and resistance requires multiple and complex
mutations (1).

The anti-HIV-1 activity of tipranavir was examined in
vitro against patient isolates resistant to several protease
inhibitors. 1C,; and IC,, values were obtained using
peripheral blood mononuclear cells with fixed amounts of
virus. All isolates showed maximal resistance to indinavir,
ritonavir and nelfinavir (IC,, = > 0.1 pM). Resistance
mutations included L10l, K20R, L241, M36l, N37D, G438V,
154V, L63P, 164V, A71V, V771, V82A, 184V, L90M, 115V,
E35D, R41K, D60E and A71T. The IC50 value for the
agent against IlIB, 14aPre and N70 infections was 0.18 =
0.02 pM and the IC,; value for all multidrug resistant iso-
lates was 0.619 = 0.055 pM. It was concluded that the
agent may be effective in combination regimens in
patients who failed other therapies containing protease
inhibitors (2).

An in vitro study using recombinant viruses made
from clinical isolates of protease inhibitor-treated HIV-1-
infected patients showed the efficacy of tipranavir against
isolates with reduced susceptibility to other protease
inhibitors. Isolates containing resistance mutations at pro-
tease positions 10, 20, 36, 63, 71, 82 and 90 showed
susceptibility to tipranavir and recombinant viruses with
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24-fold reduced susceptibility to ritonavir were suscepti-
ble to tipranavir (3).

Tipranavir was shown to have similar activity against
a wild-type HIV-1 isolate and an isolate derived from a
patient heavily treated with protease inhibitors and carry-
ing several mutations conferring protease inhibitor resis-
tance, giving respective IC,, values of 0.224 uM and
0.268 UM (4).

Tipranavir is a selective, orally active HIV protease
inhibitor with potent activity against laboratory strains and
clinical isolates of HIV-1, including protease inhibitor-
resistant strains, in vitro, giving a mean IC, value of 0.16
uM. Due to the extensive protein binding of the com-
pound, however, target plasma concentrations for antivi-
ral activity in humans are estimated to be about 0.5-1.0
WM. Synergistic activity in combination with other anti-
retroviral agents was seen in vitro and tipranavir concen-
trations were found to be significantly increased by con-
comitant administration of ritonavir. Coadministration of
tipranavir 300 and 1200 mg twice daily and ritonavir 200
mg twice daily for 2 weeks in treatment-naive patients
was well tolerated and produced reductions in HIV RNA
of 1.5-1.6 log,, copies/ml, with median trough tipranavir
concentrations (21-67 uM) well above the target concen-
trations (5).

1. Kemp, S., Salim, M., Field, N., Dehertogh, P., Hertogs, K.,
Azijn, H., De Bethune, M.P. Site-directed mutagenesis and in
vitro drug selection studies have failed to reveal a consistent
genotypic resistance pattern for tipranavir. 40th Intersci Conf
Antimicrob Agents Chemother (Sept 17-20, Toronto) 2000, Abst
1-2113.

2. Rusconi, S., La Seta Catamancio, S., Citterio, P. et al.
Susceptibility to PNU-140690 (tipranavir) of human immunodefi-
ciency virus type 1 isolates derived from patients with multidrug
resistance to other protease inhibitors. Antimicrob Agents
Chemother 2000, 44(5): 1328.

3. Back, N.K.T., van Wijk, A., Remmerswaal, D., van Monfort, M.,
Nijhuis, M., Schuurman, R., Boucher, C.A.B. In-vitro tipranavir
susceptibility of HIV-1 isolates with reduced susceptibility to
other protease inhibitors. AIDS 2000, 14(1): 101.

4. Bulgheroni, E., Le Seta Catamancio, S., Citterio, P., Galazzi,
M., Croce, F., Galli, M., Rusconi, S. Tipranavir (PNU-140690)
retains a potent antiviral in vitro activity against HIV-1 isolates
derived from Pl-naive or Pl-experienced patients. AIDS 2000,
14(Suppl. 4): Abst P14.

5. Wood, R. Tipranavir - the protease inhibitor for the 21st cen-
tury. AIDS 2000, 14(Suppl. 4): Abst CS3.6.

Original monograph - Drugs Fut 1998, 23: 146.
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Gao, P. et al. Enhanced bioavailability of tipranavir in a self-emul-
sifying drug delivery system (SEDDS) Part I: Formulation disper-
sion and relevance on oral bioavailability. Annu Meet Am Assoc
Pharm Sci (AAPS) (Oct 29-Nov 2, Indianapolis) 2000, Abst 3018.

Gao, P. et al. Enhanced bioavailability of tipranavir in a self-emul-
sifying drug delivery system (SEDDS) Part Il: Lipid content and
influence on oral bioavailability. Annu Meet Am Assoc Pharm Sci
(AAPS) (Oct 29-Nov 2, Indianapolis) 2000, Abst 3019.
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Tomoxetine Hydrochloride Treatment of ADHD
EN: 090043
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C,,H,,NO.HCI Lilly; Chugai

A new synthesis of tomoxetine has been described:
The reduction of w-chloropropiophenone (l) with NaBH, in
ethanol gives 3-chloro-1-phenyl-1-propanol (ll), which is
treated with butyric anhydride and pyridine in
dichloromethane to yield the corresponding racemic ester
(I1). The optical resolution of (Ill) with immobilized lipase
B from Candida antarctica (CALB) affords a mixture of
unreacted (S)-ester and (R)-alcohol (1V) that are separat-
ed by column chromatography. Condensation of the (R)-
alcohol (IV) with 2-methylphenol (V) by means of PPh,
and diethyl azodicarboxylate (DEAD) in THF gives the
corresponding ether (VI), which is finally treated with
methylamine in refluxing ethanol (1). Scheme 3.

Tomoxetine hydrochloride, is being studied in phase
11l trials for the treatment of attention deficit hyperactivity
disorder in children and adults (2).

1. Liu, H.L., Ho, B.H., Anthonsen, T. Chemoenzymatic synthesis
of the non-tricyclic antidepressants fluoxetine, tomoxetine and
nisoxetine. J Chem Soc - Perkins Trans | 2000, (11): 1767.

2. Lilly details late-stage product pipeline. DailyDrugNews.com
(Daily Essentials) June 21, 2000.

Original monograph - Drugs Fut 1986, 11: 134.

Viozan® Treatment of COPD
AR-C68397AA
FPL-68397
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C,,H,gN,O.S,.HCI AstraZeneca

A novel time-resolved fluorescence immunoassay
using a complex of the DTPA derivative of Viozan® and
free europium cation has been described for determina-
tion of Viozan® concentrations in human plasma. The
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Scheme 3: Synthesis of Tomoxetine
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method is an alternative to solid phase RIA procedures
and is sensitive for pg/ml concentrations of the agent. The
calibration range of the assay was 10-2000 pg/ml and the
LOQ obtained was 50 pg/ml using 50 mcl of diluted
human plasma (1).

Viozan® was shown to suppress sensory nerve activ-
ity in a study incorporating several canine models of air-
way disease. Viozan® dose-dependently inhibited hista-
mine (aerosol)-induced tachypnoea for 4.5 h or more in
anesthetized beta-blocked dogs. This inhibition was
reversed by dopamine antagonists (e.g., domperidone)
and cooling of the vagi; salbutamol had no effect in this
model. Both Viozan® and cooling of the vagi inhibited
increases in mucus secretion while salbutamol and iprat-
ropium had no effect in isolated perfused trachea taken
from anesthetized dogs exposed to an ammonia vapor
challenge. In addition, pretreatment with Viozan® or
cooling of the vagi reduced capsaicin (aerosol)-induced
coughing in tracheotomized, conscious [-blocked
dogs (2).

A review was published describing novel dual
dopamine D,- and 3,-receptor agonists as a treatment for
COPD. The summary includes results from multicenter,
double-blind, placebo-controlled, group-comparator,
6-week phase Il studies on Viozan® conducted in about
800 patients with symptomatic COPD and a history of
smoking. The agent was well tolerated with no nausea
reported in treated patients. Dose-dependent improve-
ments in total symptom scores and scores for cough, spu-
tum production and breathlessness were observed in
Viozan®-treated patients. Morning and evening peak
flow, requirement for rescue medication and health sta-
tus/quality of life were also improved with treatment (3).

A randomized, double-blind, parallel-group study con-
ducted in 15 COPD patients (habitual smokers) com-

pared the effects of multiple doses of nebulized solutions
of Viozan® (3 mg t.i.d.) and salbutamol (5 mg t.i.d.) for 10
days. Viozan® treatment markedly reduced 24-h sputum
volume as compared to salbutamol (=11 vs. —1 ml).
Increases in mucociliary clearance were similar for both
treatment groups (4).

A randomized, double-blind, placebo-controlled,
6-week study in 872 COPD patients (current or ex-smok-
ers; mean predicted FEV, = 42%; mean FEV./FVC =
49%) on established therapy showed the tolerability of
Viozan® (45, 270 or 465 ug t.i.d. as pMDI ex actuator).
The most common adverse events in patients given 495
mcg were taste of treatment (18 vs. 0% in placebo),
headache (9 vs. 12%), tremor (8 vs. 0%), respiratory
infection (8 vs. 13%), chronic obstructive airways disease
(5 vs. 11%) and nausea (4 vs. 2%) (5).

Results from a randomized, double-blind, 6-week
study involving 872 COPD patients (current or ex-smok-
ers; mean predicted FEV, = 42%; mean FEV,/FVC =
49%) showed the efficacy of Viozan® (45, 270 or 465 pg
t.i.d. as pMDI ex actuator) in reducing breathlessness,
cough and sputum production. Dose-dependent and sig-
nificant decreases in total symptom scores were
observed in the groups receiving doses of 270 and
465 pg as compared to placebo; these doses were
associated with a decreased need for use of a rescue
bronchodilator. The 495 pg dose also significantly
reduced individual scores of breathlessness, cough and
sputum (6).

Results from a randomized, double-blind, 6-week
study involving a total of 872 COPD patients given
Viozan® (45, 270 or 465 pg t.i.d. as pMDI ex actuator)
showed that the 2 higher doses significantly improved
health-related quality of life as assessed by scores from
765 of the patients given the St. George’s Respiratory
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Questionnaire. Mean baseline scores for all groups for
symptoms, activity, impacts and total components were
57.4, 64.3, 36.8 and 48.5, respectively. Treatment with
270 and 495 pg significantly improved symptoms (5.7
and —7.1), activity (4.4 and -3.5), impacts (-4.2 and
—3.1) and total components (—4.5 and —3.9) as compared
to placebo (7).

A randomized, double-blind, placebo-controlled,
4-week study in 701 COPD patients (current or ex-smok-
ers; mean predicted FEV, = 43%; mean FEV,/FVC =
51%) on established therapy compared the efficacy and
tolerability of Viozan® (400, 600 or 1000 pg t.i.d. as pMDI
ex valve) with salbutamol (200 pg t.i.d.) and ipratropium
bromide (40 g t.i.d.). Viozan® at a dose of 600 pg signif-
icantly reduced the total symptom score (including daily
breathlessness, cough and sputum production scores) as
compared to placebo, salbutamol and ipratropium bro-
mide. Salbutamol and ipratropium bromide only showed
slight efficacy as compared to placebo (8).

1. Willson, V.J.C., Lockley, W.J.S., Mather, A., Singh, J., Gilbert,
C.M., Bayliss, M.A., Wilkinson, D. A time-resolved fluorescence
immunoassay for the determination of a novel respiratory thera-
peutic agent, AR-C68397XX (Viozan™) in human plasma. J
Pharm Biomed Anal 2000, 23(6): 947.

2. Young, A., Dougall, I, Jackson, D., Blackham, A., Hallam, C.,
Harper, S., Brown, R., Leff, P., Eady, R. Viozan™, a novel dual
D,-receptor and [B-adrenoceptor agonist, inhibits clinically rele-
vant parameters in animal models of airways disease. Am J
Respir Crit Care Med 2000, 161(3, Part 2): A820.

3. Young, A. Dual dopamine D,- and B, -receptor agonists: A
novel therapeutic approach in COPD. Conquering Airw Inflamm
21st Century (Sept 11-13, London) 2000.

4. Hasani, A., Toms, N., Agnew, J.E., LLoyd, J., Sabin, A.,
Dilworth, J.P. The effect of multiple doses of Viozan™
(AR-C68397AA) compared with salbutamol on lung mucociliary
clearance and sputum production in smokers with COPD. Am J
Respir Crit Care Med 2000, 161(3, Part 2): A820.

5.Ind, P.W., Sandstrém, T., Wallaert, B., Deamer, L., Nystrém, P.,
Rocchiccioli, K. Tolerability profile of Viozan™ (AR-C68397AA):
A novel therapy for symptomatic treatment of COPD. Am J
Respir Crit Care Med 2000, 161(3, Part 2): A821.

6. Wenzel, S., Ind, P.W., Laursen, L.C., Deamer, L., Nystrém, P.,
Rocchiccioli, K. Viozan™ (AR-C68397AA) reduces breathless-
ness, cough and sputum production in COPD patients. Am J
Respir Crit Care Med 2000, 161(3, Part 2): A490.

7. Wenzel, S., Lindqvist, A., Sandstrém, T., Deamer, L., Nystrom,
P., Rocchiccioli, K. Viozan™ (AR-C68397AA) improves health-
related quality of life in patients with COPD. Am J Respir Crit
Care Med 2000, 161(3, Part 2): A490.

8. Laitinen, L.A., Laursen, L.C., Woulters, E., Lloyd, J.,
Blackshaw R., Rocchiccioli, K. Efficacy of Viozan™
(AR-C68397AA) versus salbutamol and ipratropium bromide in
the management of COPD. Am J Respir Crit Care Med 2000,
161(3, Part 2): A490.
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Ziconotide Analgesic

EN: 197367

H-Cys-Lys-Gly-Lys-Gly-Ala-Lys-Cys-Ser-Arg-Leu-Met-Tyr-
Asp-Cys-Cys-Thr-Gly-Ser-Cys-Arg-Ser-Gly-Lys-Cys-NH,
cyclic (1-16),(8-20),(15-25)-tris(disulfide)

C,02H172N3604,8, Elan; Draxis Health

A study examined the bioavailability of ziconotide in
the brain. Maximum brain concentrations of the agent at
3-20 min after i.v. injection were between 0.003 and
0.006% of the injected material/g tissue; this rate
decreased to 0.001% at 2 h postinjection. In contrast,
SNX-185 persisted in the brain with 0.0035 and 0.0015%
present at 2-4 and 24 h postinjection, respectively. Similar
results were observed when the agents were adminis-
tered via dialysis probes implanted in the hippocampus.
Results from both in vitro studies examining diffusion of
SNX-194 (a close structural analog of ziconotide) through
cultured bovine brain microvessel endothelial cells and in
situ studies observing perfusion through the carotid artery
indicated that the agent could pass through the blood-
brain barrier (1).

The pharmacokinetics of ziconotide in cerebrospinal
fluid (CSF) and plasma were examined in 22 patients with
chronic stable pain (1-10 pg 1-h intrathecal infusion into
the lumbar region), healthy volunteers (3-30 mg/h 24-h
i.v. infusion) and dogs (10 pg bolus + [®H]-inulin and
1-5 mg/h lumbar infusions for 48 h). The CSF pharmaco-
kinetics in patients were linear but variable. Median CSF
clearance, steady-state volume and terminal half-life
values obtained for the agent were 0.26 ml, 99 ml and
4.5 h, respectively; the agent was not detected in 95% of
the plasma samples of these patients. In dogs, CSF
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clearance rates for the agent and inulin were similar with
bulk flow identified as the primary CSF clearance path-
way. The cisternal:lumbar CSF ratio was < 0.02 in dogs,
indicating limited mixing of CSF. Pharmacokinetics in vol-
unteers were linear and showed little variability (2).

The pharmacokinetics of intrathecal ziconotide (1-10
mg into the lumbar region) were reported from a study
conducted in 22 patients with chronic intractable pain of
nonmalignant origin. CSF AUC and C__. values signifi-
cantly correlated with summed differences from the visu-
al analog scale of pain intensity (VASPI) after 12 h, with
the correlation improving after 48 h. Results indicate a
delay in maximal responses. These parameters were also
significantly correlated with incidence of CNS adverse
events such as dizziness, nausea and abnormal gait;
there was no correlation with vital signs. It was concluded
that for ziconotide to be effective, CSF concentrations
must be maintained for a few hours (3).

A randomized, double-blind, placebo-controlled, pilot
study in patients undergoing elective total abdominal hys-
terectomy, radical prostatectomy or total hip replacement
showed the safety and efficacy of ziconotide (0.7 or 7
pg/h continuous intrathecal injection for 48-72 h post-
operatively). Thirty patients received ziconotide and 26
were evaluable for efficacy. The mean daily patient con-
trolled analgesia morphine equivalent consumption was
significantly less in ziconotide-treated patients between
24 and 48 h as compared to placebo and the VASPI
scores for the first 8 h postsurgery were lower in
ziconotide-treated patients. Adverse events including
dizziness, blurred vision, nystagmus and sedation caused
4 patients in the higher dose group to discontinue treat-
ment after 24 h (4).

Ziconotide is currently under evaluation for the treat-
ment of chronic pain and has shown analgesic efficacy in
cancer and AIDS patients unrelieved by opioids. Adverse
events have appeared to be manageable by dose reduc-
tion or symptomatic treatment. Now serious side effects
from the intrathecal delivery of ziconotide have been
reported. An examination of 3 case studies revealed that
symptoms of adverse events were often cerebellar in ori-
gin and also affected the brainstem, cortical and other
systems. Symptoms often required days or weeks to sub-
side after the dose was reduced or the drug was with-
drawn, and great lengths of time were needed for recov-
ery. These side effects indicate that further trials should
be designed with extreme caution (5).

Results from a multicenter, randomized, double-blind,
placebo-controlled, crossover trial conducted in 112
patients with moderate to severe pain on the VASPI of > 50
mm showed the analgesic efficacy of intrathecal ziconotide
(0.1 mg/h titrated every 12-24 h up to 2.4-3.9 mg/h over 5-
6 days) against refractory, intractable cancer and AIDS-
related pain. Ziconotide treatment significantly improved
VASPI over placebo (53.1 vs. 18.1%). Adverse events
including dizziness, nystagmus, nausea, fever, postural
hypotension, somnolence and confusion were mild to mod-
erate and reversible with dose adjustments (6).
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Pooled results from 2 randomized, double-blind,
placebo-controlled trials in 111 patients with chronic
intractable pain from cancer or AIDs and 225 patients
with nonmalignant pain showed the analgesic efficacy of
ziconotide. A significantly higher change in VASPI was
seen in the ziconotide group as compared to placebo
(=37.3 vs. —9.8) (7).

An open-label, feasibility, dose-titration study conduct-
ed in 31 patients with chronic pain of malignant or non-
malignant origin showed the analgesic efficacy of
intrathecal ziconotide (0.1 mg/h titrated to 2.4 g/h over
5-6 days). Patients were started on 0.3 ng/kg/h (to be
titrated to 300 ng/kg/h) but because analgesia and
adverse events were observed at lower doses, the
starting dose was changed to 0.1 mg/h to be titrated to
2.4 g/h. Preliminary results indicated good tolerability and
a decrease in incidence of adverse events as compared
to other studies. The study is ongoing (8).

A report has summarized the safety profile of intrathe-
cal ziconotide from a number of trials involving over 1000
patients with chronic pain of malignant or nonmalignant
origin. Rates of adverse events from placebo-controlled,
inpatient, fixed-titration studies were 72 and 96% for
placebo and ziconotide, respectively. Adverse events
related to ziconotide treatment included dizziness, nau-
sea, nystagmus, abnormal gait, constipation, urinary
retention, headache, somnolence, postural hypotension,
vomiting, confusion, fever and pain. Results from open-
label, long-term studies with gradual titration schedules in
outpatients showed less incidence of adverse events.
Adverse events were managed by dose adjustment and
were mild to moderate in 89% and serious in only 2% of
the cases. Only 7.8% of the patients required discontinu-
ation, which resulted in reversal of adverse events. No
evidence of cumulative adverse events was observed
and no respiratory depression, hemodynamic effects or
effects on cardiac conduction, rate or rhythm have been
noted (9).

The efficacy of ziconotide (2.4 mg/day intrathecal
titrated every 24 h to 7.2 mg/day) in relieving opioid-
refractory neuropathic and cancer pain was shown in a
27-year old woman with metastatic carcinoma and severe
intractable neuropathic pain secondary to intrapelvic dis-
ease. Previous treatment with oral morphine/transdermal
fentanyl/oral hydrocodone, intrathecal morphine/transder-
mal clonidine/oral baclofen and intrathecal bupivacaine/
i.v. morphine were ineffective. Within 24 h of initiation of
ziconotide, a 25% reduction in VASPI was noted. The
patient was discharged as an outpatient 6 days later and
reported a 53% reduction in VASPI. Adverse events
included mild ataxia and vertigo. Dose adjustments to a
final dose of 4.1 mg/day were made according to adverse
events and deterioration in condition and good pain con-
trol was observed. The patient died after developing small
bowel obstruction and becoming icteric and cachectic.
Pain relief remained acceptable (10).

Because patients administered ziconotide for neuro-
pathic pain sometimes experience a decrease in lower
and upper extremity reflexes, the drug was tested in
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2 patients who suffered from intractable spasticity due to
spinal cord injury. In 1 patient, ziconotide controlled spas-
ticity and reduced pain. In the other, spasticity was con-
trolled but pain was not resolved, and side effects
required that use of the drug be discontinued. Further
evaluations are needed before the appropriate use of
ziconotide in the management of spinal cord spasticity is
understood (11).

Elan has received an approvable letter from the FDA
for ziconotide for the treatment of severe chronic pain via
the intrathecal route (12).
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