
Estimated developmental phase for this month�s
updated products:

Preclinical
Epibatidine (analgesic; Dept. Health Human Services,

CytoMed)
GM-237354 (antifungal; GlaxoSmithKline)

Phase I
Ibogaine (narcotics antagonist; NDA Int., OmniChem)
TOP-53 (oncolytic; Taiho)

Phase II
AGM-1470 (oncolytic, angiogenesis inhibitor; TAP,

Takeda)
CI-994 (oncolytic; Pfizer)
DA-5018 (analgesic; Korea Res. Inst. Chem. Technol., 

Dong-A, Stiefel)
Ecteinascidin 743 (oncolytic; PharmaMar, Ortho Biotech)
Entecavir (anti-HBV; Bristol-Myers Squibb)
FR-901228 (oncolytic; Fujisawa, Natl. Cancer Inst.)
N-0923 (antiparkinsonian; Discovery Therapeutics, 

Schwartz)
NCX-4016 (nitric oxide donor; NicOx)
Renzapride hydrochloride (treatment of IBS; Alizyme)
Retigabine (antiepileptic; Arzneimmittelwerk Dresden, 

Asta Medica, Wyeth-Ayerst) 

Phase III
Cariporide mesilate (treatment of myocardial infarction, 

Na+/H+ exchange inhibitor; Aventis Pharma)
Conivaptan hydrochloride (treatment of heart failure; 

Yamanouchi, Pfizer)
Rufinamide (antiepileptic, treatment of neurogenic pain;     

Novartis)
Seocalcitol (oncolytic; Leo)
Vapreotide (oncolytic; Tulane Univ., Debiopharm)

Preregistered
Gemifloxacin mesilate (naphthyridine antibacterial;

LG Chem, GlaxoSmithKline)
Israpafant (antiallergy/antiasthmatic; Welfide)
Olmesartan medoxomil (antihypertensive; Sankyo, 

Recordati, Menarini)
Sivelestat sodium hydrate (treatment of ARDS; Ono, 

Lilly)

Launched/Year
Abacavir sulfate (anti-HIV, reverse transcriptase inhibitor;   

GlaxoSmithKline)/1999
Argatroban monohydrate (antithrombocytopenic, 

treatment of ischemic stroke; Mitsubishi-Tokyo Pharm., 
Texas Biotechnology, GlaxoSmithKline)/1990

Atosiban (tocolytic, oxytocin antagonist; Ferring,
Johnson & Johnson)/2000

Beraprost sodium (treatment of peripheral vascular
disease, treatment of pulmonary hypertension;
Toray, United Therapeutics)/1992

Eptaplatin (oncolytic; SK Chemicals)/1999
Esomeprazole magnesium (antiulcer, treatment of 

GERD; AstraZeneca)/2000
Iloprost (treatment of peripheral vascular disease,

treatment of pulmonary hypertension; Berlex, 
Schering AG, Eisai)/1992

Linezolid (oxazolidinone antibacterial; Pharmacia)/2000
Lisinopril (antihypertensive, treatment of heart failure; 

Merck & Co., AstraZeneca)/1987
Orlistat (antiobesity, antidiabetic; Roche)/1998
Oseltamivir phosphate (antiinfluenza virus;

Roche, Gilead, Shionogi)/1999
Pamidronate sodium (treatment of Paget�s disease, 

treatment of hypercalcemia; Gador, Henkel, 
Novartis)/1987

Pioglitazone hydrochloride (antidiabetic; Takeda, Lilly, 
Abbott, Novo Nordisk)/1999
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Abacavir Sulfate Anti-HIV
Ziagen® Reverse Transcriptase Inhibitor

EN: 173602

C14H18N6O.H2O4S GlaxoSmithKline

An efficient asymmetric synthesis of abacavir has
been reported: Acylation of the chiral oxazolidinone (I)
with the mixed anhydride (II) by means of BuLi in THF
gives the N-pentenoyloxazolidinone (III), which by con-
densation with acrolein (IV) catalyzed by TiCl4 and
(�)-spartein in dichloromethane yields the chiral adduct
(V). The ring-closing metathesis of adduct (V) by means
of the ruthenium catalyst (Cy3P)Cl2Ru=CHPh in
dichloromethane affords the chiral cyclopentenol (VI),
which is reduced to 5(R)-(hydroxymethyl)-2-cyclopenten-
1(R)-ol (VII) by means of LiBH4 in THF. Reaction of diol
(VII) with a) Ac2O, TEA and DMAP, b) methyl chlorofor-
mate, TEA and DMAP or c) methyl chloroformate, pyri-
dine and DMAP gives a) the diacetate (VIII), b) the cyclic
carbonate (IX) or c) the dicarbonate (X), respectively. The
condensation of diacetate (VIII), cyclic carbonate (IX) or
dicarbonate (X) with 2-amino-6-chloropurine (XI) by
means of Pd(PPh3)4 yields the carbocyclic purines (XII),
(XIII) or (XIV), respectively. Treatment of these chloro-
purines (XII), (XIII) and (XIV) with cyclopropylamine (XV)
in hot DMSO provides the corresponding cyclopropyl-
aminopurine carbonate (XVI), abacavir or cyclopropyl-
aminopurine acetate (XVII), respectively. Finally, the pro-
tecting groups of purines (XVI) and (XVII) are hydrolyzed
with aqueous NaOH (1). Scheme 1.

Alternatively, 2-amino-6-chloropurine (XI) is treated
with cyclopropylamine (XV) in hot DMSO to give 2-amino-
6-(cyclopropylamino)purine (XVIII), which is condensed
with the chiral diacetate (VIII) by means of Pd(PPh3)4 to
yield the carbocyclic purine acetate (XVI). Finally, purine
(XVI) is deprotected by hydrolysis with aqueous NaOH
(1). Scheme 2.

Alternatively, 5(R)-(hydroxymethyl)-2-cyclopenten-
1(R)-ol (VII) can also be obtained as follows: Acylation of
the chiral oxazolidinethione (XIX) with the mixed anhy-
dride (II) by means of BuLi in THF gives the N-pentenoyl-
oxazolidinethione (XX), which by condensation with cro-
tonaldehyde (XXI) catalyzed by TiCl4 and (�)-spartein in
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dichloromethane yields the chiral adduct (XXII). The ring-
closing metathesis of (XXII) by means of the ruthenium
catalyst in dichloromethane affords the chiral cyclopen-
tenol derivative (XXIII), which is reduced to the target diol
(VII) by means of LiBH4 in THF (1). Scheme 3.

1. Crimmins, M.T., King, B.W., Zuercher, W.J., Choy, A.L. An effi-
cient, general asymmetric synthesis of carbocyclic nucleosides:
Application of an asymmetric aldol/ring-closing metathesis strat-
egy. J Org Chem 2000, 65(25): 8499.

Original monograph � Drugs Fut 1998, 23: 1155.

AGM-1470 Oncolytic
TNP-470 Angiogenesis Inhibitor

EN: 161076

C19H28ClNO6 TAP; Takeda

TNP-470 (100 mg/kg s.c. 3 times/week or continuous
infusion) was shown to be a potent inhibitor of human
neuroblastoma growth rate and tumorigenicity in mouse
models of clinically evident and minimal disease. The
results of the study suggest that the drug may be useful
as adjuvant therapy for high-risk neuroblastoma patients
with minimal disease status (1).

A mouse model of stem cell transplant was developed
to test the use of TNP-470 during the period of posttrans-
plant hematopoietic engraftment. In lethally irradiated
mice rescued with stem cells, reliable multilineage
engraftment and normal lymphoid maturation were
observed in both TNP-470-treated mice and those given
placebo. No excess mortality was seen in the group treat-
ed with TNP-470 (2).

The antitumor and antimetastatic effects of the angio-
genesis inhibitor TNP-470 have been examined in a
murine model of transitional cell bladder carcinoma. In
this study, highly metastatic human bladder transitional
cell carcinoma cells were transplanted into athymic nude
mice, which were treated for 3 weeks with TNP-470 at
doses of 15, 35 or 105 mg/kg s.c. for 7 days/week, 35
mg/kg s.c. for 3 days/week or 105 mg/kg s.c. once week-
ly starting 3 days after tumor cell inoculation. Dose-
dependent inhibition of tumor growth and neovasculariza-
tion, as well as of the expression of angiogenesis factors
and MMP-9 (gelatinase B), was seen in TNP-470-treated
animals. The optimal dose as regards activity and toxici-
ty appeared to be 15 mg/kg/day for 3 weeks (3).
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were significantly lower in TNP-470-treated animals as
compared to controls (4.4 ± 0.37 vs. 9.9 ± 0.99 µg/ml).
TNP-470-treated animals exhibited a 2-fold decrease in
steady-state Ctumor/Cp ratios as compared to controls
(0.21 ± 0.039 vs. 0.42 ± 0.037). TNP-470 inhibited temo-
zolomide brain tumor uptake via the agent�s action on
capillary permeability (5).

A subrenal capsule assay was used to evaluate treat-
ment of implanted renal tumors in nude mice with thalido-
mide (200 mg/kg/day i.p.) or TNP-470 (30 ml/kg/day s.c.)
for 7 days. When tumors were excised on day 8, TNP-470
was found to significantly lower tumor weight compared
to thalidomide (p <0.05). The expression of murine KDR
gene was also lower in TNP-470-treated animals as com-
pared to animals in the control and thalidomide-treated
groups (6).

Antiangiogenic therapy with TNP-470, angiostatin and
endostatin was evaluated in superficial and invasive blad-
der carcinoma cell lines subcutaneously injected in mice.
The agents inhibited superficial and invasive bladder

Results from a study in a rat bladder carcinogenesis
model were reported. Rats were given BBN in the drink-
ing water for 12 weeks and treated or not with TNP-470
at a dose of 30 mg/kg i.p. every other day. The bladder
hyperplasia and increased microvascular density seen in
BBN-treated animals were both markedly decreased at 4,
8 and 12 weeks by TNP-470. Thus, the beneficial effects
of TNP-470 in the early stage of bladder carcinogenesis
appear to involve antiangiogenic effects (4).

A study using an intracerebral xenograft model
(human glioma cells overexpressing VEGF implanted in
the right cortex of nude male rats) demonstrated that
TNP-470 (30 mg/kg s.c. every other day for 5 doses start-
ing 3-4 weeks after animals became symptomatic)
reduced brain tumor uptake of temozolomide (starting
24 h after the last TNP-470 dose at doses to achieve
steady-state plasma concentration of 20 µg/ml).
Temozolomide plasma concentrations were similar in
both controls and TNP-470-treated animals. However,
concentrations of unbound temozolomide in brain tumors
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Scheme 3: Synthesis of Intermediate (VII) of Abacavir
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8. Shusterman, S., Grupp, S.A., Maris, J.M. Inhibition of tumor

growth in a human neuroblastoma xenograft model with TNP-

470. Med Pediatr Oncol 2000, 35(6): 673.

9. Landuyt, W., Theys, J., Nuyts, S. et al. Effect of TNP-470

(AGM-1470) on the growth of rat rhabdomyosarcoma tumors of

different sizes. Cancer Invest 2001, 19(1): 35.

10. Logothetis, C.J., Wu, K.K., Finn, L.D., Daliani, D., Digg, W.,

Ghaddar, H., Gutterman, J.U. Phase I trial of the angiogenesis

inhibitor TNP-470 for progressive androgen-independent

prostate cancer. Clin Cancer Res 2001, 7(5): 1198.

Original monograph - Drugs Fut 1994, 19: 981.

Additional References
Blumenschein, G.R. et al. A phase I study of continuous infusion

of TNP-470 alone or in combination with paclitaxel and carbo-

platin in adult patients with solid tumors. AACR-NCI-EORTC Int

Conf Mol Targets Cancer Ther (Oct 29-Nov 2, Miami Beach)

2001, Abst 30.

Burke, P.A., DeNardo, S.J. Antiangiogenic agents and their

promising potential in combined therapy. Crit Rev Oncol Hematol

2001, 39(1-2): 155.

Dixon, S.C. et al. The control of prostate-specific antigen expres-

sion and gene regulation by pharmacological agents. Pharmacol

Rev 2001, 53(1): 73.

Dossi, R. et al. Sensitivity to anti-angiogenic compounds of

endothelial cells derived from human tumors and normal tissues.

Haemostasis 2001, 31(Suppl. 1): Abst PO 08.

Inoue, K. et al. Docetaxel enhances the effect of therapy of

metastatic human transitional cell carcinoma with the angiogen-

esis inhibitor TNP-470 (AGM-1470). Jpn J Cancer Res 2001,

92(Suppl.): Abst 418.

Matsumoto, G. et al. Combined therapy using immune and anti-

angiogenesis drugs demonstrates novel anti-tumor effect against

hepatic metastases of hamster pancreatic cancer. Jpn J Cancer

Res 2001, 92(Suppl.): Abst 686.

Matsusaka, S. et al. Inhibition by angiogenesis inhibitor, TNP-

470, of growth of human hepatoblastoma heterotransplanted into

nude mice. Dig Surg 2000, 17(Suppl. 1): Abst P235.

Mysliwski, A. et al. Synergistic effect of the angiogenesis inhibitor

TNP-470 and tumor necrosis factor (TNF) on Bomirski Ab

melanoma in hamsters. Anticancer Res 2000, 20(6B): 4643.

Tran, H.T. et al. Phase I study of the angiogenesis inhibitor TNP-

470 in combination with paclitaxel (P) and carboplatin (CPt) in

patients with solid tumors. Proc Am Soc Clin Oncol 2001, 20(Part

1): Abst 394.

carcinoma growth by 60-89% and 65-74%, respectively.
All three agents significantly reduced the vascular densi-
ty of the tumors compared with controls. Angiostatin and
endostatin were particularly effective against slow grow-
ing, poorly vascularized tumors. The results may encour-
age further study of antiangiogenic therapy in patients
with disseminated bladder cancer (7).

Using human neuroblastoma xenograft models,
researchers have shown that TNP-470 inhibits human
neuroblastoma growth both when given alone and in
combination with chemotherapy, and therefore may be
useful as adjunctive treatment in patients with high-risk
neuroblastoma disease (8).

In evaluations of TNP-470 (30 or 50 mg/kg s.c. 3 or
5 times) in subcutaneous rhabdomyosarcomas of various
sizes in rats, tumor volume and dose were correlated with
treatment outcomes. The study findings support the
exploration of angiogenesis inhibition for the treatment of
progressive tumor growth and large tumors (9).

In a phase I dose-escalation trial of TNP-470 in 33
patients with metastatic and androgen-independent
prostate cancer, TNP-470 demonstrated no obvious anti-
tumor activity, although in some patients transient stimu-
lation of the serum prostate-specific antigen concentra-
tion was observed. A dose of 47.25 mg/m2 i.v. given on
alternate days was recommended for future studies (10).

1. Shusterman, S., Grupp, S.A., Barr, R., Carpentiere, D., Zhao,
H.Q., Maris, J.M. The angiogenesis inhibitor TNP-470 effectively
inhibits human neuroblastoma xenograft growth, especially in
the setting of subclinical disease. Clin Cancer Res 2001, 7(4):
977.

2. Stern, J.W., Fang, J.J., Shusterman, S., Pierson, G., Barr, R.,
Pawel, B., Diller, L., Grupp, S.A. Angiogenesis inhibitor TNP-470
during bone marrow transplant: Safety in a preclinical model.
Clin Cancer Res 2001, 7(4): 1026.

3. Inoue, K., Fukada, S., Chikazawa, N., Yoshikawa, C., Shuin,
T. Antitumor and antimetastatic effects of TNP-470, a neovascu-
larization inhibitor, against transitional cell bladder carcinoma.
Jpn J Urol 2001, 92(2): Abst MP-89.

4. Cho, S., Yamashita, M., Kuwata, Y., Takenaka, I. Involvement
of angiogenesis and efficacy of TNP-470 in the early stage of rat
bladder carcinogenesis. Jpn J Urol 2001, 92(2): Abst MP-90.

5. Ma, J., Li, S., Gallo, J.M. Reduction of temozolomide (TMZ)
brain-tumor uptake by the antiagiogenic agent TNP-470 (TNP) in
an intracerebral xenograft model. Proc Am Assoc Cancer Res
2001, 42: Abst 3513.

6. Sato, K., Iinuma, M., Abe, A., Wang, L., Tsuchiya, N., Satoh,
S., Habuchi, T., Kato, T. Evaluation of efficacy of antiangiogenic
drugs by subrenal capsule assay. Jpn J Cancer Res 2000,
91(Suppl.): Abst 2797.

7. Beecken, W.-D., Jones, J., Shing, Y., Folkman, J.
Antiangiogenic therapy of superficial and invasive bladder carci-
noma models in mice. Eur Urol 2001, 39(Suppl. 5): Abst 675.
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Argatroban Monohydrate   Antithrombocytopenic
Novastan® Treatment of Ischemic Stroke
Slonnon®

EN: 090744

C23H36N6O5S.H2O Mitsubishi-Tokyo Pharm.;
Texas Biotechnology; GlaxoSmithKline

A new short synthesis of argatroban has been report-
ed: The protection of 4-methylpiperidine (I) with (Boc)2O
gives the carbamate (II), which is condensed with benzyl
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chloroformate by means of sec-butyl lithium and TMEDA
in ethyl ether to yield (±)-trans-1-(tert-butoxycarbonyl)-4-
methylpiperidine-2-carboxylic acid benzyl ester (III).
Deprotection of the NH group of (III) with HCl in ethyl
acetate affords (±)-trans-4-methylpiperidine-2-carboxylic
acid benzyl ester (IV), which is condensed with the pro-
tected arginine derivative (V) by means of isobutyl chlo-
roformate and TEA to provide the corresponding amide
as a diastereomeric mixture. Resolution of this mixture by
flash chromatography furnishes the desired diastereomer
(VI), which is treated with HCl in ethyl acetate in order to
remove the Boc-protecting group to yield compound (VII).
Condensation of compound (VII) with 3-methylquinoline-
8-sulfonyl chloride (VIII) by means of TEA in dichloro-
methane affords the expected sulfonamide (IX). Finally,
this compound is submitted to hydrogenation with H2 over
Pd/C in AcOH/ethanol in order to produce debenzylation,
cleavage of the NO2 group and hydrogenation of the pyri-
dine ring to yield argatroban (1). Scheme 4.

The effects of argatroban (6.25 µg/kg/min for 48 h),
human recombinant tPA (10 mg/kg over 30 min following
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2. Morris, D.C., Zhang, L., Zhang, Z.G., Berens, K.L., Brown,
P.M., Chopp, M. Opening the window of opportunity for treatment
of stroke with argatroban and tPA. Acad Emerg Med 2001, 8(5):
541.

3. Argatroban enters phase II for ischemic stroke.
DailyDrugNews.com (Daily Essentials) March 16, 2001.

4. Texas Biotechnology announces approval of argatroban in
Canada. DailyDrugNews.com (Daily Essentials) Aug 3, 2001.

Original monograph - Drugs Fut 1982, 7: 810.

Atosiban Tocolytic
Tractocile® Oxytocin Antagonist
Antocin®

EN: 140299

C43H67N11O12S2 Ferring; Johnson & Johnson

Atosiban, at concentrations as low as 1 µg/ml, demon-
strated significant, dose-dependent inhibition of oxytocin-
induced contractions of human myometrium in vitro (2).

1. Buscher, U., Chen, F.C.K., Riesenkampff, E., vonDehn, D.,
David, M., Dudenhausen, J.W. Effects of oxytocin receptor
antagonist atosiban on pregnant myometrium in vitro. Obstet
Gynecol 2001, 98(1): 117.

Original monograph - Drugs Fut 1994, 19: 985.

Additional Reference
Husslein, P. et al. Treatment with the oxytocin receptor antago-
nist atosiban (Tractocile®) in patients at risk of preterm delivery -
The Vienna experience. J Perinat Med 2001, 29(Suppl. I): 174.

Beraprost Sodium
Procylin® Treatment of Peripheral Vascular Disease
Dorner® Treatment of Pulmonary Hypertension

EN: 116067

C24H29NaO5 Toray; United Therapeutics
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an initial 10% bolus) and combination of the agents, given
via the femoral vein starting 4 h after middle cerebral
artery occlusion, have been examined in a rat model of
embolic focal cerebral ischemia. Compared to untreated
controls, argatroban- and tPA-treated animals which
showed respective mean ischemic lesion sizes of 35.3,
36.5 and 43.4%, lesion size in the rats treated with the
combination was significantly reduced to 17.1%.
Importantly, gross cerebral hemorrhage was not
increased (20, 17, 33 and 17%, respectively, in control,
argatroban, tPA and argatroban + tPA groups). These
findings indicate that combination of argatroban with tPA
in acute stroke may widen the therapeutic window for the
safe administration of tPA (2).

Texas Biotechnology has initiated a multicenter,
placebo-controlled phase II trial (ARGIS-I) to evaluate the
safety and efficacy of intravenous infusion of argatroban
in patients with acute ischemic stroke. The trial, the first
of its kind in the U.S. to evaluate the use of a direct throm-
bin inhibitor as a treatment for ischemic stroke, is expect-
ed to include 180 ischemic stroke patients at over 30 sites
in North America. The treatment window under evaluation
in ARGIS-I is within 12 h of onset of symptoms, with data
being evaluated in 2 groups: 0-6 h and 6-12 h. Patients
who present within the 0-3 h window and who are not
candidates for tPA, the only approved product for
ischemic stroke, will also be eligible to participate in the
trial. Neurological assessments will be made using the
Modified Rankin Scale (mRS), the Barthel Index (BI) and
the National Institute of Health Stroke Scale (NIHSS).
These measures will be evaluated at 30, 60 and 90 days.
Safety, the primary endpoint of this study, will be
assessed in terms of incidence of major bleeding.
Argatroban was approved by the FDA late last year for
the prophylaxis or treatment of thrombosis in patients with
heparin-induced thrombocytopenia (HIT). The drug has
been approved as a treatment for ischemic stroke since
1996 in Japan, where it is marketed by Mitsubishi-Tokyo
Pharmaceuticals. GlaxoSmithKline is responsible for
marketing argatroban in HIT, whereas Texas Biotech-
nology and Mitsubishi are funding the phase II ARGIS-I
trial (3).

Texas Biotechnology has announced that the
Canadian Therapeutics Products Program has issued
approval of argatroban, an anticoagulant therapy in
patients with heparin-induced thrombocytopenia syn-
drome (HIT). Argatroban is also approved by the U.S.
Food and Drug Administration (FDA) for the prophylaxis
or treatment of thrombosis in patients with HIT and is cur-
rently marketed in the U.S. by GlaxoSmithKline. In addi-
tion, clinical trials are under way designed to establish the
use of argatroban as a treatment for ischemic stroke and
in combination with gpIIb/IIIa inhibitors for patients under-
going percutaneous coronary intervention (PCI) (4).

1. Cossy, J., Belotti, D. A short synthesis of argatroban: A potent
selective thrombin inhibitor. Bioorg Med Chem Lett 2001, 11(15):
1989.
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Cariporide Mesilate Na+/H+ Exchange Inhibitor
Treatment of Myocardial Infarction

EN: 215949

C12H17N3O3S.CH4O3S Aventis Pharma

Cariporide has been tested for potential antifibrotic
effects in the liver. Initial in vitro studies demonstrated sig-
nificant inhibition of PDGF-induced proliferation of rat
hepatic stellate cells at concentrations of 100 nM or more,
with a maximal effect at 10 µM. This effect appeared to be
due to selective inhibition of PDGF-induced activation of
Na+/H+ exchange, which also reached a maximum at 10
µM. Cariporide given in the diet during treatment with
dimethylnitrosamine was not associated with toxicity in
rats and reduced liver injury as assessed by ALT levels,
as well as hepatic stellate cell proliferation and collagen
deposition. These findings thus confirm that selective
inhibition of Na+/H+ exchange may be useful for prevent-
ing or reducing liver fibrosis (1).

An isolated working rat heart study used 6 experi-
mental protocols to evaluate the presence or absence of
DNA fragmentation using ss-DNA antibody and to assess
the effects of cariporide on DNA fragmentation appear-
ance and recovery of cardiac function. The groups were
as follows. Group 1: no ischemia, 20-min perfusion only
(control); group 2: 20-min normothermic ischemia fol-
lowed by 20-min working perfusion; group 3: 35-min
reperfusion followed by 20-min ischemia; group 4: 1-h
reperfusion followed by 20-min ischemia; group 5: 5-h
reperfusion followed by 20-min ischemia; and group 6:
cariporide (10 µmol/l) administered for 3 min before
ischemia and reperfused for 1 h. DNA fragmentation was
seen in group 2 and increased DNA fragmentation
appearance was seen in group 4. Postischemic recovery
of cardiac output was increased from 24.9 ± 7.9% to 48.9
± 7.2% by cariporide infusion, which also suppressed the
appearance of DNA fragmentation from 14.8 ± 1.8% to
8.58 ± 0.88%. It was concluded that inhibition of the
Na+/H+ exchange system may impact DNA fragmentation
and improve myocardial protection (2).

In rat hearts with left ventricular hypertrophy, cari-
poride (1 µM) treatment reduced peak ischemic contrac-
ture and reperfusion contracture, demonstrating that the
cardioprotective effects of the drug can be produced in
clinically relevant models as well as in normal hearts (3).

Normotensive rats (n = 90) given lifelong treatment
with cariporide (0.3% in the chow) had a significant exten-
sion in life span (39 vs. 30 months for the cariporide and
placebo groups, respectively). This finding was correlated
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United Therapeutics has completed patient enroll-
ment in its randomized, double-blind, placebo-controlled
phase III study of oral beraprost in patients with moderate
pulmonary hypertension. The objective of the study,
involving approximately 116 patients at 10 U.S. centers, is
to assess the effects of beraprost on exercise perfor-
mance, cardiopulmonary hemodynamics, signs and
symptoms of disease and quality of life in patients over a
12-month period. Traditionally, patients with advanced
pulmonary hypertension are treated with a chronic intra-
venous infusion of prostacyclin, the only currently
approved therapy. The invasive nature of this treatment
has made it less attractive to patients with moderate or
early-stage disease. As an orally active prostacyclin ana-
logue, beraprost is formulated as a tablet and may there-
fore be better accepted by patients with early disease.
Beraprost is approved in Japan for the treatment of
patients with primary pulmonary hypertension. The drug
was exclusively licensed to United Therapeutics by Toray
for North America (1).

United Therapeutics has announced the preliminary
results of a phase III clinical trial investigating oral
beraprost sodium for the treatment of intermittent claudi-
cation resulting from peripheral vascular disease.
Beraprost was studied in approximately 750 patients at
60 centers in the U.S. in a trial that was designed to con-
firm the significant efficacy results of the first phase III trial
of beraprost in 422 patients. While the preliminary data
confirmed a trend for fewer critical cardiovascular events,
the study did not confirm the positive results of the
European phase III trial and statistical significance was
not achieved in the study�s endpoints relating to exercise.
Based on these results, United Therapeutics expects to
discontinue development of beraprost for intermittent
claudication (2).

1. Patient enrollment complete in phase III trial of oral treatment
for pulmonary hypertension. DailyDrugNews.com (Daily
Essentials) Feb 27, 2001.

2. Development of beraprost for intermittent claudication expect-
ed to be dropped. DailyDrugNews.com (Daily Essentials) Oct 17,
2001.
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CI-994 Oncolytic

EN: 137584

C15H15N3O2 Pfizer

A study in 53 patients with solid tumors determined
the recommended phase II starting dose of CI-994 to be
8 mg/m2/day for 8 weeks with a 2-week period between
cycles (1).

1. Prakash, S., Foster, B.J., Meyer, M., Wozniak, A., Heilbrun,
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with a delayed occurrence of cancer as well as prevention
of left ventricular hypertrophy, cardiac and vascular dys-
function and changes in organs related to aging (4).

In postischemic rat hearts, cariporide and eniporide
similarly reduced Ca2+ overload and improved contractile
recovery. Treatment also reduced ischemic Na+ overload
and prolonged acidosis, which accounted for lower
postischemic diastolic [Ca2+]i and lower end diastolic
pressure (5).

The mechanisms involved in the occurrence of atrial
contractile dysfunction following restoration of sinus
rhythm were investigated in 23 anesthetized dogs.
Inhibition of the Na+/H+ exchanger with cariporide signifi-
cantly blunted the decline in left atrial mechanical function
from rapid atrial rates as compared to control and nifedi-
pine-treated animals (6).

Inflammatory cytokines were measured in 40 patients
with unstable angina who were treated with placebo or
cariporide (3 x 20, 80 or 120 mg for 2-3 days) and PTCA.
Monocyte chemoattractant protein-1 and interleukin-6
appeared to be involved in the pathogenesis of acute
coronary syndrome. Cariporide demonstrated antiinflam-
matory as well as antiischemic effects (7).

Cariporide (20, 80 or 120 mg as 1-h infusion every
8 h) was evaluated in a randomized, placebo-controlled,
phase II/III trial for its potential to prevent myocardial cell
necrosis in patients with unstable angina or non-ST-ele-
vation myocardial infarction or patients undergoing high-
risk percutaneous or surgical revascularization. Although
cariporide failed to demonstrate benefit over placebo on
the primary endpoint of death or MI, the drug was safe
and results indicated that inhibition of the Na+/H+

exchanger may prevent cell necrosis in the setting of
ischemia-reperfusion (8).
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This evidence suggests that the drug antagonizes vaso-
pressin effects on renal V2 receptors (3).

A randomized pilot study assessed treatment of 24
heart failure patients with furosemide (40 or 80 mg q.i.d.)
for 6 days followed by concomitant conivaptan (20 or 40
mg q.i.d.) for 3 days. The drug combination effectively
cleared free water, indicating that the combination could
make hyponatremia and hypokalemia less likely in these
patients. Furosemide plus conivaptan also partially antag-
onized renal excretion of sodium and potassium (4).

The effects of single i.v. doses of conivaptan (10, 20
or 40 mg) on pulmonary capillary wedge pressure
(PCWP) and urine output in 142 heart failure patients
were analyzed according to baseline serum sodium and
plasma arginine vasopressin (AVP) levels. Treatment with
conivaptan lowered PCWP and increased urine output in
patients with normal AVP and sodium levels, indicating
that AVP plays an important role in heart failure progres-
sion and that conivaptan may be useful in a broader pop-
ulation of heart failure patients (5).
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Conivaptan Hydrochloride
YM-087 Treatment of Heart Failure
CI-1025

EN: 234995

C32H26N4O2.HCl Yamanouchi; Pfizer

Mixed effects modeling of data from syndrome of
inappropriate antidiuretic hormone secretion (SIADH) and
congestive heart failure (CHF) patients has been used to
characterize the pharmacokinetics and pharmacodynam-
ics of conivaptan and its effect on serum sodium. A two-
compartment model was used to describe the pharmaco-
kinetics of conivaptan. Typical value of intrinsic clearance
Vmax/km was 16.1 and 7.1 l/h in SIADH and CHF patients,
respectively, and the typical value of oral bioavailability
was 58%. Post hoc Bayesian feedback estimations of
individual pharmacokinetic parameters were similar in
SIADH patients and healthy volunteers. According to the
indirect response model used to describe the effect of
conivaptan on serum sodium concentrations, the IC50

was 18.8 ± 15.4 ng/ml and Kout was 0.021 ± 0.006 hr-1.
Imax was about 2-fold larger in SIADH than in CHF
patients and higher in patients having lower serum sodi-
um at baseline (1).

A randomized, double-blind, multicenter, placebo-con-
trolled trial of 142 heart failure patients was designed to
evaluate the efficacy and safety of conivaptan 10, 20 and
40 mg in single i.v. doses. Treatment was well tolerated
and significantly decreased pulmonary capillary wedge
pressure and right atrial pressure without having signifi-
cant effects on systemic blood pressure or heart rate (2).

Conivaptan (10, 20 and 40 mg) increased urine out-
put, effective water clearance and free water clearance
and had no significant effect on urine or plasma sodium
and potassium in a randomized, double-blind, multicen-
ter, placebo-controlled study in 142 heart failure patients.
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uridine 5�-diphospho-glucuronyltransferase and in vivo in
the bile, urine and plasma of treated patients. Screening
revealed 8 products, with the main reaction products
formed nonenzymatically with a major breakdown of the
ET-743 molecule. Trace amounts of deacetylated drug
were found in the plasma. Although not detected in the
bile, urine or plasma of patients, glucuronidated ET-743
was synthesized in vitro (1).

Results from studies examining the mechanism of
action of ET-743 in various cell systems with deficiencies
in DNA repair mechanisms indicated that the drug
appears to have a unique mechanism of interaction with
DNA (2).

The combination of ET-743 (0.1 mg/kg i.v.) and dox-
orubicin (10 mg/kg i.v.) was studied in the murine fibrosar-
coma UV2237, the mdr-resistant subline UV2237/ADR
and the human rabdomyosarcoma xenograft TE671. Both
drugs alone were active against UV2237 but neither was
active alone against the other sarcomas. The combina-
tion of the drugs was active against all 3 sarcomas, with
synergism being particularly marked in TE671 but inde-
pendent of drug sequence or combination. Tumor weight
inhibition was 46, 50, 77, 82 and 75% for ET-743 alone,
doxorubicin alone, both drugs given simultaneously,
ET-743 given 1 h before doxorubicin and ET-743 given
1 h after doxorubicin, respectively. Log10 cell kill values
were 0.132, 0.33, 0.924, 1.12 and 0.85 for these same
treatment regimens, respectively (3).

The cytotoxic potential of ET-743 to non-tumor cells
has been assessed in an in vitro cytotoxicity assay, where
the drug was found to affect liver (LD50 = 0.6 mM), kidney
(LD50 = 1-2 mM), skeletal muscle (LD50 = 0.5 mM) and
myelogenous (LD50 = 0.3 mM) cells. Less cytotoxicity was
seen in cardiac cells (LD50 = 100 µM). Experiments using
a fluorescent viability stain coupled with immunocyto-
chemistry were conducted to evaluate the neurotoxicity
seen with higher in vitro concentrations of ET-743.
Approximately 1 mM ET-74 was found to be cytotoxic to
brain cells, with a predilection for astrocytes. It was also
cytotoxic to spinal cord motor neurons (LD50 = 4 mM), but
not to substance P positive sensory neurons. Such motor
neuron sensitivity may be responsible for weakness and
fatigue in some patients (4).

The mechanism of action of ET-743 has been studied
in a cancer cell line resistant to ET-743 which had defects
in XPG, the gene implicated in the hereditary disease
xeroderma pigmentosum. Sensitivity to ET-743 was
restored when the activity of XPG was restored. In anoth-
er ET-743-resistant cell line, restoration of the activity of
cells deficient in DNA nucleotide excision repair (NER)
genes with wild-type genes restored the ability of the
genes to repair DNA damage from ultraviolet light and
restored cell sensitivity to ET-743. Further experimenta-
tion with cells deficient in the XPG gene or in two genes
implicated in Cockayne syndrome revealed that sensitivi-
ty to ET-743 relies on the transcription-coupled NER
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DA-5018 Analgesic
Capsavanil
KR-25018

EN: 246619

C22H30N2O3 Korea Res. Inst. Chem. Technol.;
Dong-A; Stiefel

Examination of vehicle systems allowing transdermal
permeation of DA-5018 indicated that a binary system is
the best approach, with the combination of ethoxydiglycol
and isopropyl myristate yielding the maximum flux for DA-
5018 across intact skin in mice (1).

Dong-A Pharmaceuticals is conducting phase II clini-
cal studies with DA-5018 for the treatment of pain associ-
ated with osteoarthritis (2).

1. Cha, B.J., Lee, E.D., Kim, W.B., Chung, S.J., Lee, M.H., Shim,
C.K. Enhanced skin permeation of a new capsaicin derivative
(DA-5018) from a binary vehicle system composed of isopropyl-
myristate and ethoxydiglycol. Arch Pharmacal Res 2001, 24(3):
224.

2. DA-5018 development status. Korea Research Institute of
Chemical Technology Company Communication 2000, Nov 30. 
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Ecteinascidin 743 Oncolytic
ET-743

EN: 139221

C39H43N3O11S PharmaMar; Ortho Biotech

The metabolism of ET-743 was investigated in vitro in
plasma/urine, human microsomes and incubations with 
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found to be lower in patients older than 50, resulting in
higher mean Cmax and AUC values for those patients.
Patients with grade 3-4 toxicities also had a higher mean
AUC. Severe toxicity was correlated to baseline SGOT
and SGPT, and baseline alkaline phosphatase appeared
to be an independent prognostic factor for grade 3-4
toxicity (10).

In a phase I study, ET-743 (1200 or 1800 µg/m2)
demonstrated activity in 29 previously treated advanced
sarcoma patients, including partial responses in 2 soft
tissue sarcoma patients and in 2 osteosarcoma patients
(11).

A phase I pharmacokinetic study of ET-743 was per-
formed in 52 patients with treatment-refractory solid
tumors in order to determine the maximum tolerated dose
(1800 µg/m2 as a 24-h continuous infusion) and the rec-
ommended dose for phase II studies (1500 µg/m2 as
24-h continuous infusion). Dose adjustments or delays in
the recommended dose were indicated for patients with
minor hepatobiliary function abnormalities at baseline,
due to a greater likelihood of severe hematological toxic-
ities (12).

A phase I study conducted in 21 adults with refractory
solid tumors examined the tolerability and pharmacoki-
netics of treatment with a 72-h continuous i.v. infusion of
ET-743 (600, 900, 1050 and 1200 µg/m2 every 21 days).
No dose-limiting toxicities were seen in the 6 patients
receiving doses of 600 and 900 µg/m2. Reversible grade
4 transaminitis in 2/9 patients and grade 4 rhabdomyo-
lysis, renal failure requiring hemodialysis, grade 4 neu-
tropenia and grade 3 thrombocytopenia in 1 patient were
observed during the first cycle of treatment with 1200
µg/m2; this dose was concluded to be the maximum tol-
erated dose (MTD). Six more patients were enrolled at
the 1050 µg/m2 dose which was determined to be the
recommended dose for phase II studies. Toxicity was
determined to be schedule-dependent since myelosup-
pression and hepatotoxicity were decreased when infu-
sion duration was increased to 72 h from 3 or 24 h. No
objective responses were seen although confirmed anti-
tumor activity was seen in a patient with epithelioid
mesothelioma. Pharmacokinetics were linear up to the
1200 mcg/m2 dose and disposition of ET-743 was biex-
ponential. The Cmax, initial disposition phase t1/2, terminal
phase t1/2 and total plasma clearance values with the
1050 µg/m2 dose were 318 ± 147 pg/ml, 9 ± 10.3 min,
69 ± 56.7 h and 28.4 ± 22.5 l/h/m2, respectively (13).

ET-743 (1500 µg/m2 was every 3 weeks as a 24-h
continuous infusion) was evaluated in a phase II study in
26 pretreated advanced/metastatic breast cancer
patients. A median of 3 cycles were administered per
patient. Grade 3-4 toxicities included neutropenia, 1
episode of febrile neutropenia, thrombocytopenia and
reversible transaminitis. Grade 2-3 asthenia was reported
as well. Partial responses were observed in 7 of 24 evalu-
able patients and disease stabilization lasting 2-11
months was seen in 11 patients (14).

pathway. The investigators concluded that ET-743 alters
the machinery of NER to induce lethal DNA strand breaks
in transcribed genes, resulting in cell death (5).

A study was performed to determine if proteins other
than XPG gene involved in the nucleotide excision repair
pathway played a part in the cytotoxicity of ET-743. XPA,
XPD, XPF and XPG cells were found to be resistant to
ET-743. Sensitivity to ET-743 was restored with comple-
mentation of XPA and XPD cells. Cells defective in tran-
scription-coupled repair (CSA and CSB cells) demon-
strated high-level resistance to ET-743. XPC cells with
deficient global genome nucleotide excision repair but
with normal transcription-coupled repair were as sensitive
to ET-743 as XPC-complemented cells. Thus, the tran-
scription-coupled repair pathway appeared to mediate the
cytotoxicity of ET-743 (6).

A study of the relationship between P-glycoprotein/
MDR1 and the activity of ET-743 found that ET-743 does
not induce expression of P-glycoprotein in all ET-743-
resistant cell lines, that P-glycoprotein expression alone
does not confer resistance to ET-743 and that downregu-
lation of P-glycoprotein by ET-743 may potentiate other
chemotherapy agents (7).

ET-743, aplidine, kahalalide F and ES-285 were
evaluated for their antiproliferative properties against var-
ious sarcoma cells in vitro. ET-743 induced apoptosis of
chondrosarcoma (CHSA) cells in the nanomolar range
and inhibited the growth of CHSA and osteosarcoma
(OSA) cells equally. Aplidine was strongly cytotoxic to
CHSA and OSA cells, with an IC50 in the picomolar range.
Kahalalide F was cytotoxic to CHSA, OSA and hepato-
cellular and prostate carcinoma cells. ES-285 had no sig-
nificant effect on CHSA and OSA cells. ET-743, aplidine
and kahalalide F exhibited cytotoxic activity after 10 min
of exposure and were suggested to be possible drugs for
the treatment of CHSA and OSA (8).

The antitumor activity of ET-743 was evaluated in
athymic mice with advanced stage xenografts of neurob-
lastoma and medulloblastoma. The xenografts were
derived from primary human tumors. Five dose levels of
the drug were administered every 4 days for 3 cycles.
ET-743 was moderately effective against neuroblastoma:
at 450 µg/kg (the maximum tolerated dose), significant
delays in tumor growth were seen in IGR-N835 (8 days)
and IGR-N91 (11 days) without tumor regression while
there was no significant effect on IGR-NB8. ET-743 was
highly active in 1 of 2 medulloblastomas: a significant
tumor growth delay was seen in IGR-M34 (12 days) and
the drug induced regressions with 9/10 tumor-free sur-
vivors in IGR-M57. Resistance to ET-743 was apparently
not related to DNA mismatch repair deficiency and mdr
overexpression (9).

The population pharmacokinetics of ET-743 (1.5
mg/m2 as 24-h infusion every 3-4 weeks) in patients with
advanced soft tissue sarcomas were determined from
data from three phase II trials. Total body clearance was
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A phase II study was conducted to assess the effica-
cy and tolerability of ET-743 in 47 patients with advanced
soft tissue sarcoma. A dose of 1500 µg/m2 was adminis-
tered as a 24-h continuous infusion every 3 weeks.
Toxicities observed included febrile neutropenia (11%),
grade 3/4 neutropenia (38%) and thrombocytopenia
(21%). Reversible, transient elevations of transaminases
occurred in most cycles and reached grade 3/4 in 17
patients. Three deaths were related to toxicity and renal
toxicity was observed in 3 patients. Severe toxicities were
strongly correlated with abnormal alkaline phosphatase at
baseline and a rise in alkaline phosphatase and/or biliru-
bin between cycles. Of 29 patients evaluated, there were
3 partial responses, 2 minor responses, 9 no change and
12 progressive disease. Toxicity was better controlled
after the protocol was changed to require normal alkaline
phosphatase and the ET-743 dose was reduced to 1200
µg/m2 (15).

ET-743 (1500 µg/m2 as continuous 24-h i.v. infusion
every 3-4 weeks) was the focus of phase II clinical trials
in 47 sarcoma patients with or without prior chemothera-
py. Fatigue, myelosuppresion and temporary and asymp-
tomatic transaminitis were observed, although tolerability
was excellent when dexamethasone was used as pre-
treatment for antiemetic prophylaxis. Partial responses
evolved from stable disease or minor responses over
several cycles in 3 patients, and stable disease and minor
responses were observed in 10 patients. Of 14 evaluable
patients with gastrointestinal stromal tumors, 1 achieved
stable disease (16).

ET-743 is currently in phase II/III clinical trials admin-
istered as a single infusion every 3 weeks. However, this
schedule is associated with dose-limiting neutropenia,
transaminitis and nausea and vomiting at doses above
1500 µg/m2. Transaminitis appears to be related to peak
plasma levels and in animals fractionation of the dose
appeared to reduce the incidence of transaminitis. Thus,
an ongoing study is examining ET-743 given as a 3-h i.v.
infusion weekly for 3 weeks every 4 weeks in patients
with advanced cancer. Sixteen patients have received
doses of 300, 400, 525 and 650 µg/m2/week. Dose-limit-
ing neutropenia occurred in 1 heavily pretreated patient at
the highest dose of ET-743, but no other clinically signifi-
cant toxicity has been reported. A minor response was
obtained in a heavily pretreated patient with metastatic
liposarcoma and another patient with ovarian carcinoma
has had prolonged disease stabilization. Pharmacokine-
tics appeared to be best described by a biexponential
model with disposition and terminal half-lives of 0.18-
0.34 h and 34-47 h, respectively. Further accrual at the
highest dose level continues as the results so far indicate
a potentially improved therapeutic index for this schedule.
ET-743 was developed by Pharma Mar, a subsidiary of
Zeltia, and was recently licensed to Ortho Biotech, a
Johnson & Johnson company, for worldwide marketing,
with the exception of Europe where Pharma Mar will mar-
ket the compound (17).
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Epibatidine Analgesic
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C11H13ClN2 Dept. Health Human Services (US);
CytoMed

Recent experiments examined the sensitivity of gan-
glionic-type nicotinic receptors expressed in IMR-32 neu-
roblastoma cells to chronic exposure to various nicotinic
receptor ligands. After 3 days of exposure, (�)-nicotine
(10 µM) increased [3H]-epibatidine by 280% and [125I]-α-
bungarotoxin-labeled nicotinic receptors by 84%.
(�)-Nicotine-mediated upregulation was related to an
increase in the number of binding sites. (+)-Nicotine was
10-fold less active. [3H]-Epibatidine and [125I]-α-bungaro-
toxin-labeled nicotinic receptors were also upregulated by
the nicotinic agonists (±)-epibatidine, (�)-cytisine, L-lobe-
line and acetylcholine (1).

It has been found that 2�-pyridine ring substitutions on
epibatidine increase neuronal nicotinic acetylcholine
receptor subtype selectivity. The -NH2, -F and -H substi-
tutions markedly increased the difference in affinity
between β2- and β4-containing receptors. The affinity of
each compound for α3β2 and α3β4 differed by 93-fold,
552-fold and 3548-fold for the -NH2, -F and -H substitut-
ed compounds, respectively. The -Br substitution had
only modest effects. The α-subunit selectivity of the drug
was not enhanced by these substitutions. The -Br, -NH2
and -F substituted compounds also retained agonist
activity (2).

After observing that epibatidine selects by more than
200-fold between the two agonist binding sites in the
nicotinic acetylcholine receptor when the receptor is in
the desensitized state, researchers used gamma/delta
subunit chimeras to identify amino acids that mediate this
selectivity. The results indicated that γL104 (equivalent to
δY106) is a major determinant of epibatidine selectivity at
desensitized nicotinic acetylcholine receptors. At least
two other determinants may lie between amino acids 104
and 156 and between 156 and 225 (3).

Researchers have found that epibatidine potentiates
the analgesic effects of adrenal medullary (AM) trans-
plants in the spinal subarachnoid space. Rats were
implanted with intrathecal catheters and either AM or
control striated muscle transplants and tested for noci-
ceptive responses. Nociceptive thresholds to acute

NH

N Cl

Yovine, A. et al. Ecteinascidin (ET-743) given as a 24 hour (H)
intravenous continuous infusion (VCI) every 3 weeks: results of
a phase II trial in patients(pts) with pretreated soft tissue sarco-
mas (PSTS). Proc Am Soc Clin Oncol 2001, 20(Part 1): Abst
1449.

Entecavir Anti-HBV
BMS-200475
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C12H15N5O3 Bristol-Myers Squibb

Antiviral combinations have been claimed for the
treatment of hepatitis B virus (HBV) infections, including
those caused by HBV mutants bearing resistance to
nucleoside and non-nucleoside inhibitors of HBV replica-
tion. Preferred antiviral agents are lamivudine and BMS-
200475 (1).

A double-blind, randomized trial compared entecavir
(0.01, 0.1 and 0.5 mg q.d.) and lamivudine (100 mg q.d.)
in 180 patients with chronic hepatitis B. Of 169 evaluable
patients, 81% were HbeAg-positive and 22% had
received prior interferon therapy. The two higher ente-
cavir doses were more effective than the 0.01 mg dose
and were superior to lamivudine; mean log10 reductions in
HBV DNA were 4.3, 4.7 and 3.4 for entecavir 0.1 and 0.5
mg and lamivudine 100 mg, respectively, at week 22.
HbeAg was lost by 4 entecavir-treated patients and 2
lamivudine-treated patients. Mild to moderate nervous
system adverse events were seen more often in the ente-
cavir 0.5 mg group than in the lamivudine-treated group.
One subject receiving entecavir 0.1 mg discontinued ther-
apy after 18 weeks due to lethargy and photosensitivity
(2).
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A phase I pharmacokinetic study was carried out in 21
patients with advanced refractory malignancies to deter-
mine the maximum tolerated dose and the dose-limiting
toxicities of SKI-2053R. No significant toxicity was seen
with doses up to 360 mg/m2. The maximum tolerated
dose was 480 mg/m2, and hepatotoxicity, nephrotoxicity
and myelosuppression were the major dose-limiting toxi-
cities. Stable disease was achieved by 4 patients, and a
starting dose of 360 mg/m2 once every 4 weeks was rec-
ommended for a phase II study (1).

Eptaplatin is the proposed international nonpropri-
etary name for SKI-2053R (2).

1. Kim, N.K., Kim, T.Y., Shin, S.G., Lee, J.A., Park, Y.I., Cho, Y.B.,
Kim, K.H., Kim, D.K., Heo, D.S., Bang, Y.J. A phase I study of cis-
malonato[(4R,5R)-4,5-bis(aminomethyl)-1,3-dioxolane]plat-
inum(II) in patients with advanced malignancies. Cancer 2001,
91(8): 1549.

2. Proposed international nonproprietary names (Prop. INN): List
83. WHO Drug Inf 2000, 14(2): 114.
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Esomeprazole Magnesium Antiulcer
Nexium® Treatment of GERD

EN: 272598

2C17H18N3O3S.Mg AstraZeneca

A pharmacokinetic study of esomeprazole in the
elderly found that dose adjustment is not required for use
in this population. Esomeprazole 40 mg was adminis-
tered once daily for 5 days to 14 healthy elderly volun-
teers (mean age = 74 years). AUC and Cmax values
increased by 94 and 52%, respectively, between days 1-
5. Steady-state AUC and Cmax values for the elderly vol-
unteers were similar to those for a group of younger
GERD patients evaluated in an earlier study, with AUC
and Cmax ratios between the two groups of 1.25 and 1.18,
respectively (1).

Two pharmacokinetic studies evaluated esomepra-
zole 20 and 40 mg given intravenously and orally as sin-
gle and repeated doses to healthy volunteers. Repeated
dosing increased the AUC of the drug, which was consid-
ered the result of decreased first-pass elimination and
reduced systemic clearance (2).

A randomized, open-label crossover, pharmacokinetic
study was performed with 45 healthy male and female
volunteers who received single doses of open capsule
esomeprazole (mixed with applesauce) or intact capsule
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noxious stimuli were elevated at baseline in rats with AM
transplants and were further elevated after injection of
epibatidine (0.03-0.3 µg). Epibatidine injection also
enhanced the suppression of the formalin flinching
responses observed in AM transplanted animals (4).
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Glass electrodes were used to record intragastric pH for
24 h on day 5 in each period. Subjects in the esomepra-
zole group had more time with pH > 4 (61.0 and 45.1% of
the 24-h period in the esomeprazole and rabeprazole
groups, respectively). The percent of subjects with pH > 4
for more than 12 h was 77% in the esomeprazole group
and 36% in the rabeprazole group. No side effects were
observed in either group (7).

A randomized, double-blind trial conducted in 448
patients with duodenal ulcers and Helicobacter pylori
infection demonstrated comparable efficacy for 1-week
triple therapy including esomeprazole (20 mg b.i.d.) or
omeprazole and amoxicillin (1 g b.i.d.) and clarithromycin
(500 mg b.i.d.) in eradicating infection. Both treatments
were well tolerated. Eradication rates in the intention-to-
treat (n = 400) and per protocol (n = 377) populations
treated with esomeprazole-based triple therapy were 90
and 91%, respectively, as compared to 88 and 91%,
respectively, in patients receiving omeprazole-based
triple therapy; no significant differences were seen
between treatment groups (8).

Results from 4 randomized, repeated-dose, crossover
studies conducted in a total of 67 patients with GERD and
43 healthy subjects showed that esomeprazole (40 mg
once daily for 5 days) was significantly more effective in
controlling intragastric acid secretion than once-daily
treatment with omeprazole (20 mg), pantoprazole (40
mg), lansoprazole (30 mg) or rabeprazole (20 mg) for 5
days (9).

Results from a prospective, multicenter, randomized,
double-blind, placebo-controlled study in 440 patients
with GERD with or without erosive esophagitis and typical
reflux symptoms showed the efficacy of esomeprazole
(20 mg b.i.d. or 40 mg once daily for 2 weeks) in relieving
heartburn symptoms. Total relief rates by the fourth treat-
ment day for patients treated with 20 and 40 mg
esomeprazole were 63-70 and 67-73%, respectively, as
compared to 21-32% in placebo. Patients with esophagi-
tis had higher rates of relief (71-80%) as compared to
patients without esophagitis (65-73%). The best respons-
es were seen in patients diagnosed using pH monitoring.
Since no benefit was observed with twice-daily dosing,
once-daily dosing was recommended (10).

A multicenter, randomized, double-blind, parallel-
group trial in 4877 patients with erosive esophagitis com-
pared the healing rates following once-daily treatment for
up to 8 weeks with esomeprazole (40 mg) or omeprazole
(20 mg). Of the 2935 and 3572 patients who experienced
resolution by treatment week 4 of heartburn and acid
regurgitation, respectively, healing rates were significant-
ly higher in esomeprazole- as compared to omeprazole-
treated patients. Absence of symptoms at week 4 of
esomeprazole treatment may therefore be an indicator of
healing (11).

Results from a retrospective study examining the
results of several trials comparing the efficacy of

omeprazole (administered with water) on 2 study days
separated by a 7-day washout period. The ratio of geo-
metric means for AUC and Cmax for the open capsule/
intact capsule were 0.99 and 0.93, respectively. T1/2
(~ 0.9 h) and tmax (~ 2.3 h) values were also similar for the
open capsule and intact capsule groups. Overall, the two
formulations demonstrated bioequivalence and both were
well tolerated (3).

A randomized, two-way crossover study compared
the effects on intragastric pH of esomeprazole 20 mg and
lansoprazole 15 mg. The study drugs were administered
to 27 healthy volunteers daily for 5 days with a washout
period of a minimum 14 days. Glass electrodes were
used to record intragastric pH for 24 h on day 5. The per-
centage of time with pH ≥ 4 averaged 50.4 and 43.0 in the
esomeprazole and lansoprazole groups, respectively.
More subjects taking esomeprazole had a pH > 4 for
more than 12 h than those taking lansoprazole (50% vs.
35%, respectively). Esomeprazole 20 mg, therefore,
appeared to be more effective in controlling acid than lan-
soprazole 15 mg. Neither drug was associated with side
effects (4).

Results from an open-label, randomized, 4-way
crossover trial in 17 healthy volunteers and another study
conducted in 19 healthy subjects showed that esomepra-
zole (20 or 40 mg once daily) did not affect the pharma-
cokinetics of amoxicillin (1 g b.i.d.) or clarithromycin (500
mg b.i.d.). Results indicate that esomeprazole has no
inhibitory effects on CYP3A4 (5).

Two open, randomized, two-way crossover studies
compared the effects on intragastric pH of esomeprazole
40 mg and lansoprazole 30 mg in healthy volunteers.
Single oral doses of the study drugs, with a washout peri-
od of at least 10 days, were administered to 28 subjects
in the first study, and in the second study esomeprazole
and lansoprazole were given to 20 subjects once daily for
5 days, with a washout period of 14 days. Glass elec-
trodes were used to record 24-h intragastric pH after drug
administration in study one and on day 5 in study two. In
study one, esomeprazole-treated subjects had a greater
percentage of time with pH > 4 (57.2 vs. 51.8 in the
esomeprazole and lansoprazole groups, respectively).
The percentages of subjects with pH > 4 for more than 12
h were 71 and 61 in the esomeprazole and lansoprazole
groups, respectively. In study two, esomeprazole-treated
subjects also had a greater percentage of time with pH >
4 (65.4 vs. 53.0 in the esomeprazole and lansoprazole
groups, respectively). The percentages of subjects with
pH > 4 for more than 12 h were 90 and 55 in the
esomeprazole and lansoprazole groups, respectively. No
side effects were seen with either drug (6).

Esomeprazole 40 mg and rabeprazole 20 mg were
compared by their effects on intragastric pH in a random-
ized, two-way crossover design study. The drugs were
administered to 23 healthy volunteers once in the morn-
ing for 5 days with a minimum washout period of 14 days.
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and D) at baseline were associated with relapse. The risk
for relapse was significantly lower in patients treated with
20 or 40 mg esomeprazole as compared to placebo and
the 10 mg esomeprazole group (16).

A randomized, multicenter, double-blind, placebo-con-
trolled trial was carried out to assess the efficacy of
esomeprazole in preventing relapse in patients with
healed esophagitis. The percentages of patients who
remained healed at 6 months were 29.1, 54.2, 78.7 and
87.9% in the placebo and esomeprazole 10, 20 and 40
mg groups, respectively. Esomeprazole also delayed the
onset of relapse when it occurred. Mild, infrequent
adverse effects were not significantly different between
groups (17).

The efficacy of esomeprazole in the maintenance
therapy of healed erosive esophagitis was examined in a
multicenter, double-blind, randomized, placebo-controlled
trial. This study included 318 patients with healed erosive
esophagitis from a previous trial comparing esomepra-
zole 20 or 40 mg and omeprazole 20 mg, and compared
once-daily maintenance therapy with esomeprazole 10,
20 or 40 mg or placebo for 6 months. Doses of 20 or 40
mg esomeprazole were highly effective, maintaining heal-
ing in 93.2% and 93.6% of patients, respectively, versus
57.1% on esomeprazole 10 mg and 29.1% on placebo.
Moreover, the time to recurrence of esophagitis in relaps-
ing patients was significantly prolonged on esomepra-
zole, from 34 days on placebo to 78 days on 10 mg, 115
days on 20 mg and 163 days on 40 mg drug. Esome-
prazole was also effective in maintaining symptom con-
trol, being associated with less frequent and less severe
heartburn than placebo, and over 70% of esomeprazole-
treated patients remained symptom-free during the study.
No serious drug-related adverse events and no clinically
relevant changes in vital signs or physical examination
were seen (18).

AstraZeneca has launched esomeprazole magne-
sium 20 or 40 mg (Nexium®) in the U.S. for the short-term
(4- to 8-week) treatment of diagnosed erosive esophagi-
tis. Marketing approvals have previously been granted in
several countries, including the U.K., Sweden, Denmark,
Germany, Norway and Ireland (19).

1. Hasslegren, G., Hassan-Alin, M., Andersson, T., Claar-
Nilsson, C., Nilsson, L.-G., Röhss, K. Pharmacokinetics of
esomeprazole are unaltered in the elderly. 8th United Eur
Gastroenterol Week (Nov 25-30, Brussels) 2000, Abst P.47.

2. Hassan-Alin, M., Andersson, T., Bredberg, E., Röhss, K.
Pharmacokinetics of esomeprazole after oral and intravenous
administration of single and repeated doses to healthy subjects.
Eur J Clin Pharmacol 2000, 56(9-10): 665.

3. Andersson, T., Magner, D., Patel, J., Rogers, P., Levine, J.
Esomeprazole open capsule mixed with applesauce is bioequiv-
alent to the intact capsule when administered to healthy volun-
teers. 8th United Eur Gastroenterol Week (Nov 25-30, Brussels)
2000, Abst P.48.

esomeprazole (40 mg once daily for up to 8 weeks) with
that of omeprazole (20 mg once daily for up to 8 weeks)
and involving up to 4877 patients with erosive esophagi-
tis, showed that significantly more patients treated with
esomeprazole were more likely to be healed as com-
pared to those treated with omeprazole. Healing rates for
patients treated with esomeprazole were > 90% regard-
less of gender, age, body mass index or presence of
hiatal hernia. In contrast, males and patients 50 years or
younger were less likely to respond to omeprazole treat-
ment as compared to females (83.4 vs. 90.8%) and
patients over 50 years of age (83.7 vs. 90.5%) (12).

A multicenter, randomized, double-blind, parallel-
group study conducted in 4877 patients with GERD and
erosive esophagitis showed that treatment for up to 8
weeks with esomeprazole (40 mg once daily) was more
effective than omeprazole (20 mg once daily) in resolving
nocturnal heartburn (88.1 ± 0.421 vs. 85.1 ± 0.452%)
(13).

The impact on intragastric pH of esomeprazole 40 mg
and omeprazole 40 mg were compared in patients with
symptomatic gastroesophageal reflux disease. In the
open, randomized, two-way crossover study, 130 patients
received either drug once in the morning for 5 days with
a minimum washout period of 14 days. Intragastric pH
was recorded for 24 h on days 1 and 5 in each period.
Patients in the esomeprazole group experienced 48.6%
of day 1 with pH > 4, while that figure for the omeprazole
group was 40.6%. The percentages of patients in the
esomeprazole and omeprazole groups with pH > 4 for
more than 12 h on day 1 were 50 and 34%, respectively.
On day 5, patients in the esomeprazole group spent
68.4% of the day with pH > 4, while this figure in the
omeprazole group was 62%. The percentages of patients
with pH > 4 for more than 12 h on day 5 were 88 and 77%
for the esomeprazole and omeprazole groups, respec-
tively. No side effects were seen with either drug (14).

Data from 4 multicenter, double-blind, randomized tri-
als in a total of 6708 erosive esophagitis patients were
pooled and analyzed to compare the effect of baseline
disease severity on healing rates with once-daily
esomeprazole 40 mg and 20 mg and omeprazole 20 mg.
Treatments lasted for up to 8 weeks. Esomeprazole 40
mg was found to have a higher overall healing rate and
showed greater consistency of healing rates across all
grades of baseline disease than esomeprazole 20 mg
and omeprazole 20 mg. Baseline severity of disease sig-
nificantly impacted healing rates with omeprazole 20 mg.
While all treatments effectively healed erosive esophagi-
tis at week 8, the healing rates were greater with both
doses of esomeprazole than with omeprazole 20 mg (15).

Examination of 693 Helicobacter pylori-negative
patients with healed erosive esophagitis who were treat-
ed once daily for up to 6 months with either esomeprazole
(10, 20 or 40 mg) or placebo showed that male gender,
a BMI of more than 30 and severe disease (LA grade C
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healed erosive esophagitis and for controlling gastroesophageal
reflux disease symptoms: A randomized, double-blind, placebo-
controlled study of efficacy and safety. Am J Gastroenterol 2001,
96(1): 27.

19. AstraZeneca�s Nexium for erosive esophagitis launched in
U.S. DailyDrugNews.com (Daily Essentials) March 23, 2001.

Original monograph - Drugs Fut 1999, 24: 1178.

Additional References
Andersson, T. et al. Drug interaction studies with esomeprazole,
the (S)-isomer of omeprazole. Clin Pharmacokin 2001, 40(7):
523.

Andersson, T. et al. Pharmacokinetic studies with esomeprazole,
the (S)-isomer of omeprazole. Clin Pharmacokin 2001, 40(6):
411.

Baxter, G. et al. Lansoprazole 15 mg provides as effective acid
control as esomeprazole 20 mg. Gut 2001, 49(Suppl. 3): Abst
2430.

Castell, D.O. et al. Esomeprazole is more effective than lanso-
prazole for treating daily and nocturnal heartburn in GERD
patients with erosive esophagitis (EE). Am J Gastroenterol 2001,
96(9, Suppl.): Abst 16.

Castell, D.O. et al. Esomeprazole provides more effective heal-
ing than lansoprazole in GERD patients with erosive esophagitis
(EE). Am J Gastroenterol 2001, 96(9, Suppl.): Abst 17.

Eriksson, K. et al. Speed of onset of intragastric acid control.
Lansoprazole and esomeprazole compared. Gut 2001,
49(Suppl. 3): Abst 2392.

Johanson, J. et al. Prevalence of erosive esophagitis (EE) in
patients with gastroesophageal reflux disease (GERD). Dig Dis
Week (May 20-23, Atlanta) 2001, Abst 1219.

Johnson, D.A. et al. Impact of esomeprazole on symptom control
in patients with healed erosive esophagitis (EE). Dig Dis Week
(May 20-23, Atlanta) 2001, Abst 2247.

Johnsson, F. et al. One-week esomeprazole treatment: An effec-
tive confirmatory test in patients with suspected gastro-
esophageal reflux disease (GERD). Gut 2001, 49(Suppl. 3): Abst
2265.

Malfertheiner, P. et al. Role of H. pylori infection and gastritis
phenotype in erosive vs nonerosive gastroesophageal reflux dis-
ease (GERD) - Analysis based on the ProGERD study initiative.
Dig Dis Week (May 20-23, Atlanta) 2001, Abst 2177.

Maton, P.N. et al. Safety and efficacy of long term esomeprazole
therapy in patients with healed erosive oesophagitis. Drug Saf
2001, 24(8): 625.

Maton, P.N. et al. The impact of baseline severity of erosive
esophagitis (EE) on heartburn (HB) resolution in patients treated
with esomeprazole or omeprazole. Dig Dis Week (May 20-23,
Atlanta) 2001, Abst 2221.

Richter, J.E. et al. Efficacy and safety of esomeprazole com-
pared with omeprazole in GERD patients with erosive esophagi-
tis: A randomized controlled trial. Am J Gastroenterol 2001,
96(3): 656.

Roach, A.C. et al. Evidence-based analysis of the benefits of
esomeprazole in the treatment of erosive esophagitis (EE). Gut
2001, 49(Suppl. 3): Abst 2755.

Talley, N.J. et al. Improvement in health-related quality of life fol-
lowing esomeprazole treatment in patients with endoscopy-neg-

4. Wilder-Smith, C., Claar-Nilsson, C., Röhss, K., Rydlholm, H.
Esomeprazole 20 mg provides more effective acid control than
lansoprazole 15 mg. 8th United Eur Gastroenterol Week (Nov
25-30, Brussels) 2000, Abst P.49.

5. Andersson, T., Wayne, P.A., Rohss, K., Hassan-Alin, M. Drug
interaction studies of esomeprazole with amoxicillin and clar-
ithromycin. Dig Dis Week (May 20-23, Atlanta) 2001, Abst 2954.

6. Thomson, A.B.R., Claar-Nilsson, C., Hasselgren, G., Niazi,
M., Röhss, K., Nyman, L. Esomeprazole 40 mg provides more
effective acid control than lansoprazole 30 mg during single and
repeated administration. 8th United Eur Gastroenterol Week
(Nov 25-30, Brussels) 2000, Abst P.50.

7. Wilder-Smith, C. et al. Esomeprazole 40 mg provides more
effective acid control than rabeprazole 20 mg. 8th United Eur
Gastroenterol Week (Nov 25-30, Brussels) 2000, Abst P.51.

8. Van Zanten, S.V., Lauritsen, K., Delchier, J. et al. One-week
triple therapy with esomeprazole provides effective eradication of
Helicobacter pylori in duodenal ulcer disease. Aliment
Pharmacol Ther 2000, 14(12): 1605.

9. Röhss, K., Wilder-Smith, C.H., Claar-Nilsson, C., Lundin, C.,
Hasselgren, G. Esomeprazole 40 mg provides more effective
acid control than standard doses of all other proton pump
inhibitors. Dig Dis Week (May 20-23, Atlanta) 2001, Abst 2140.

10. Johnsson, F., Hatlebakk, J.G., Klintenberg, A.-C., Roman, J.
The symptom relieving effect of esomeprazole 40 mg daily in
patients with heartburn. Dig Dis Week (May 20-23, Atlanta)
2001, Abst 2229.

11. Johnson, D.A., Vakil, N.B., Hwang, C., Levine, J.G. Absence
of symptoms in erosive esophagitis (EE) patients treated with
esomeprazole is a highly reliable indicator of healing. Dig Dis
Week (May 20-23, Atlanta) 2001, Abst 2237.

12. Vakil, N.B., Hwang, C., Levine, J.G. Effect of gender, age,
hiatus hernia (HH), and body mass index (BMI) on healing of
erosive esophagitis (EE). Dig Dis Week (May 20-23, Atlanta)
2001, Abst 2243.

13. Vakil, N.B., Katz, P.O., Hwang, C., Levine, J.G. Nocturnal
heartburn (HB) is rare in patients with erosive esophagitis (EE)
treated with esomeprazole. Dig Dis Week (May 20-23, Atlanta)
2001, Abst 2250.

14. Röhss, K., Lundin, C., Rydholm, H., Vyman, L.
Esomeprazole 40 mg provides more effective acid control than
omeprazole 40 mg. 8th United Eur Gastroenterol Week (Nov 25-
30, Brussels) 2000, Abst P.52.

15. Vakil, N., Richter, J., Hwang, C., Marino, V., Levine, J. Does
baseline severity of erosive esophagitis impact healing with
esomeprazole? 8th United Eur Gastroenterol Week (Nov 25-30,
Brussels) 2000, Abst P.53.

16. Vakil, N.B., Johnson, D.A., Hwang, C., Levine, J.G. Obesity,
male gender and initially severe esophagitis are associated with
relapse after initial healing of erosive esophagitis (EE). Dig Dis
Week (May 20-23, Atlanta) 2001, Abst 2213.

17. Vakil, N.B., Shaker, R., Johnson, D.A., Kovacs, T., Baerg,
R.D., Hwang, C., Damico, D., Hamelin, B. The new proton pump
inhibitor esomeprazole is effective as a maintenance therapy in
GERD patients with healed erosive oesophagitis: A 6-month,
randomized, double-blind, placebo-controlled study of efficacy
and safety. Aliment Pharmacol Ther 2001, 15(7): 927.

18. Johnson, D.A., Vakil, N.B., Benjamin, S.B., Goldstein, J.L.,
Lamet, M., Whipple, J., D�Amico, D., Hamelin, B. Esomeprazole
once daily for 6 months is effective therapy for maintaining

Drugs Fut 2001, 26(11) Copyright © 2001 PROUS SCIENCE   CCC: 0377-8282/2001 1111



He, L.-Z. et al. Histone deacetylase inhibitors induce remission in
transgenic models of therapy-resistant acute promyelocytic
leukemia. J Clin Invest 2001, 108(9): 1321.

Kitazono, M. et al. Construction of gene therapy vectors target-
ing thyroid cells. Enhancement of activity and specificity with his-
tone deacetylase inhibitors and agents modulating the cAMP
pathway. Demonstration of activity in folicular and anaplastic thy-
roid carcinoma cells. Proc Amer Assoc Cancer Res 2001, 42:
Abst 3708.

Kitazono, M. et al. Low concentrations of the histone deacetylase
inhibitor, depsipeptide (FR901228), increase expression of the
Na+/I- symporter and iodine accumulation in poorly differentiated
thyroid carcinoma cells. J Clin Endocrinol Metab 2001, 86(7):
3430.

Naoe, Y. et al. Prediction of antitumor effects of FK228 by gene
expression. Jpn J Cancer Res 2001, 92(Suppl.): Abst 636.

Piekarz, R. et al. Histone deacetylase inhibitor for the treatment
of peripheral or cutaneous T-cell lymphoma. Proc Am Soc Clin
Oncol 2001, 20(Part 2): Abst 2680.

Plekarz, R. et al. Potential value of the histone deacetylase
inhibitor depsipeptide (FR901228) in the treatment of peripheral
and cutaneous T-cell lymphoma. AACR-NCI-EORTC Int Conf
Mol Targets Cancer Ther (Oct 29-Nov 2, Miami Beach) 2001,
Abst 360.

Schrump, D.S. et al. 5-Aza-2�-deoxycytidine (DAC) and dep-
sipeptide FR901228 (DP) differentially mediate induction of can-
cer testis antigen and tumor suppressor gene expression in lung
cancer cells. Mol Biol New Ther Strategies: Cancer Res 21st
Century (Feb 12-16, Maui) 2001, A-19.

Wei, M. et al. Modifying effects of histone deacetylase inhibitor
FK228 and cisplatin on N-butyl-N-(4-hydroxybutyl) nitrosamine-
induced urinary bladder carcinogenesis in p53 (±) mice. Jpn J
Cancer Res 2001, 92(Suppl.): Abst 615.

Weiser, T.S. et al. Sequential 5-aza-2�-deoxycytidine-depsipep-
tide FR901228 treatment induces apoptosis preferentially in can-
cer cells and facilitates their recognition by cytolytic T lympho-
cytes specific for NY-ESO-1. J Immunother 2001, 24(2): 151.

Yamamoto, S. et al. Enhancement of suicide cancer gene thera-
py by a histone deacetylase inhibitor FR901228. 4th Annu Meet
Am Soc Gene Ther (May 30-June 3, Seattle) 2001, Abst 285.

Gemifloxacin Mesilate
Factive® Naphthyridine Antibacterial

EN: 226496

C18H20FN5O4.CH4O3S LG Chem; GlaxoSmithKline

Among 204 anaerobic isolates, gemifloxacin demon-
strated selective activity against most Peptostreptococ-
cus, Porphyromonas and Fusobacterium species and

NN

O

N

F
OH

O

N
O

NH2

CH3 .CH3SO3H

ative gastro-oesophageal reflux disease (GORD). Gut 2001,
49(Suppl. 3): Abst 2365.

Talley, N.J. et al. On-demand treatment with esomeprazole:
Relationship between dosing frequency and antacid use in
patients with endoscopy-negative gastro-oesophageal reflux dis-
ease (GORD). Gut 2001, 49(Suppl. 3): Abst 2366.

Talley, N.J. et al. Why do patients with gastroesophageal reflux
disease (GERD) have a poor health-related quality of life
(HRQL)? Dig Dis Week (May 20-23, Atlanta) 2001, Abst 2158.

Vakil, N.B. et al. Demographic characteristics as predictors of
responses to treatment in patients with endoscopy-negative
GERD. Dig Dis Week (May 20-23, Atlanta) 2001, Abst 2157.

Vakil, N.B. et al. Obesity, male gender and initially severe
esophagitis are associated with relapse after initial healing of
erosive esophagitis (EE). Gut 2001, 49(Suppl. 3): Abst 2780.

FR-901228 Oncolytic
NSC-630176
FK-228

EN: 158963

C24H36N4O6S2 Fujisawa; Natl. Cancer Inst. (US)

The molecular effects of various concentrations of
FR-901228 were investigated in Ras-transformed and
normal counterpart cells. In the Ras-transformed cells,
FR-901228 suppressed the mitogenic pathway, activated
the stress and apoptotic pathways and induced p33QIK
kinase. P21Cip1 expression was unaffected. FR-901228
treatment of normal cells resulted in p33QIK and p21Cip1
induction. The differences in these effects may help
explain the selectivity of FR-901228 for Ras-transformed
cells (1).

1. Fecteau, K.A., Wang, H.R. Molecular effect of an anticancer
agent FR901228 on signaling pathways in normal and Ras-
transformed cells. Proc Amer Assoc Cancer Res 2001, 42: Abst
1113.

Original monograph - Drugs Fut 1999, 24: 1184.

Additional References
Ding, W. et al. Gene therapy with wild-type p53 combined with
histone deacetylase inhibitors. Jpn J Cancer Res 2001,
92(Suppl.): Abst 747.

N
H

NH

NH

N
H

OS
S

O

O

O

O

O

CH3

CH3CH3

CH3

CH3

1112 Copyright © 2001 PROUS SCIENCE   CCC: 0377-8282/2001 Drugs Fut 2001, 26(11)



bacilli were also decreased in the anaerobic microflora
during drug administration (9).

Healthy male volunteers were administered oral gemi-
floxacin (160, 320, 480 and 640 mg once daily for 7 days)
in studies to characterize the agent�s pharmacokinetics
and tolerability. The drug was generally well tolerated and
demonstrated linear pharmacokinetics which were inde-
pendent of dose (10).

A study of the pharmacokinetics and tissue penetra-
tion of single-dose gemifloxacin (320 mg) in 10 healthy
volunteers found that the drug enters into inflammation
sites in concentrations sufficient to inhibit many
pathogens. The peak concentration in the inflammatory
fluid was 0.74 ± 0.3 mg/l which was reached at a mean
time of 3.40 ± 1.7 h; the mean penetration into inflamma-
tory fluid was 61.19 ± 10.4% (11).

In a randomized, crossover, phase I trial in 12 healthy
volunteers, both gemifloxacin and trovafloxacin were
found to reduce the number of Enterobacteriaceae
and aerobic Gram-positive organisms, whereas gemi-
floxacin was more effective than trovafloxacin in reducing
E. coli and had lower MICs for quinolone-resistant E. coli
strains (12).

A substudy of the Gemifloxacin Long-term Outcomes
in Bronchitis Exacerbations (GLOBE) study examined
data corresponding to 364 of the enrolled patients who
were smokers or exsmokers. These patients were ran-
domized to either once-daily gemifloxacin (320 mg) for 5
days or twice-daily clarithromycin (500 mg) for 7 days.
Over 26 weeks, the St. George�s Respiratory Question-
naire Total and Symptoms scores improved by 15 and
26.3 units, respectively, for patients receiving gemi-
floxacin, while these improvements were 12.4 and 20
units, respectively, for those administered clarithromycin.
The results indicated that following acute exacerbation of
chronic bronchitis, treatment with gemifloxacin was asso-
ciated with better health than clarithromycin in this sub-
population (13).

Patients enrolled in the GLOBE study were also
assessed for clinical status and the use of healthcare
resources. By week 26, 71% of gemifloxacin-treated
patients and 58.5% of clarithromycin-treated patients had
their initial condition resolved and experienced no recur-
rences. In addition, fewer patients receiving gemifloxacin
(5/214) were hospitalized for RTI-related events than clar-
ithromycin patients (14/224) (14).

Humanistic outcomes were also evaluated as part of
the GLOBE study. At 4, 12 and 26 weeks after acute
treatment began, greater improvements in the total
weighted St. George�s Respiratory Questionnaire score
were seen with gemifloxacin than with clarithromycin.
Gemifloxacin-treated patients also had fewer days off
from usual activities during the follow-up period. The per-
centages of patients experiencing a negative impact on
their work performance due to bronchitis were 31.8 and
51.8% for gemifloxacin and clarithromycin, respectively,

variable activity against other Gram-negative anaerobes
(1).

Scientists applied a new approach to the in vitro com-
parison of the animicrobial effects (AMEs) of gemifloxacin
and ciprofloxacin on Staphylococcus aureus, Escherichia
coli and Pseudomonas aeruginosa. They calculated that
a daily ciprofloxacin dose which would be as effective
as 320 mg gemifloxacin against a hypothetical strain of
S. aureus (with MICs = MIC50s) would be as high as
2 x 3200 mg (2).

Gemifloxacin MICs were ≤ 0.5 µg/ml against all 2632
Streptococcus pneumoniae isolates tested in an interna-
tional antimicrobial susceptibility study conducted
between 1997-1999 (3).

Gemifloxacin was found to be very active against
recent isolates of enteropathogenic bacteria, including
Salmonella spp. (106), Hafnia alvei (32), Yersinia entero-
colitica (22), Shigella spp. (21) and Aeromonas spp. (16),
but not against Campylobacter jejuni (91) (4).

Gemifloxacin was found to rapidly penetrate human
polymorphonuclear leukocytes, with intracellular concen-
trations 8 times higher than extracellular concentrations.
Intracellular activity against S. aureus was seen with
therapeutic extracellular gemifloxacin concentrations (5).

The in vitro activity of gemifloxacin against 400 iso-
lates of β-haemolytic and viridans group streptococci was
compared to that of 5 other quinolones and 6 other
antimicrobial agents. The activity of the quinolones from
highest to lowest was as follows: gemifloxacin, trova-
floxacin, sparfloxacin, grepafloxacin, ciprofloxacin and
levofloxacin (6).

In both rats and dogs, the principal metabolites
formed after oral administration of gemifloxacin were the
(E)-isomer and the acyl glucuronide of gemifloxacin
(4-6% and 2-6% of dose, respectively). In rats, N-acetyl
gemifloxacin (2-5% of dose) was formed. Following intra-
venous administration in dogs, gemifloxacin-related
material was eliminated approximately equally by urinary
excretion, biliary secretion and gastrointestinal secretion.
In rats, urinary excretion accounted for a higher propor-
tion of the dose (46%) than biliary secretion (12%) (7).

Drug concentrations and urine bactericidal titers
against E. coli ATCC 25922 and Staphylococcus sapro-
phyticus ATCC 1970 were determined after administra-
tion of gemifloxacin (320 mg) and trovafloxacin (200 mg)
to healthy volunteers. Because of the effect of urine
on the susceptibility of the E. coli strain, significantly lower
urine bactericidal titers were found with gemifloxacin
than was predicted, although they were significantly high-
er than those for trovafloxacin against the strains over
72 h (8).

Gemifloxacin (320 mg p.o. for 7 days) was found to
reduce the numbers of enterobacteria, enterococci and
streptococci in the aerobic intestinal microflora of healthy
volunteers. The drug did not affect other aerobic microor-
ganisms. The numbers of anaerobic cocci and lacto-
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ry tract infections. GlaxoSmithKline intends to work with
the FDA to address issues raised in the letter (20).
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at week 26. Those experiencing a negative impact on
their usual activities due to bronchitis were 49.1 and
61.3% of gemifloxacin- and clarithromycin-treated
patients, respectively, at week 26. Overall, humanistic
outcomes were consistent with clinical findings from the
study (15).

A double-blind, randomized, controlled trial has com-
pared gemifloxacin 320 mg once daily for 5 days to
clarithromycin 500 mg twice daily for 7 days in 709 chron-
ic bronchitis patients with an acute exacerbation. The
most common pathogen isolated was Haemophilus
influenzae, which was eradicated in 7/7 gemifloxacin
patients and 3/9 clarithromycin patients with evaluable
sputum samples after 1 day of treatment. By day 6,
H. influenzae was still present in 1 of the clarithromycin-
treated patients and none of the gemifloxacin-treated
patients. At follow-up, clinical success rates were similar
for gemifloxacin and clarithromycin (85.4 vs. 84.6%), and
bacteriological success rates favored gemifloxacin over
clarithromycin (86.7 vs. 73.1%). Adverse events included
diarrhea (6.6 and 8.4% for gemifloxacin and clar-
ithromycin, respectively), headache (6.3 and 8.7% for
gemifloxacin and clarithromycin, respectively) and taste
perversion (0 and 5% for gemifloxacin and clarithromycin,
respectively) (16).

A randomized, open, multicenter study in patients with
community-acquired pneumonia was conducted to com-
pare the efficacy of gemifloxacin (320 mg p.o. once daily
for 7-14 days) with ceftriaxone (2 g i.v. 1-7 days) followed
by cefuroxime (500 mg p.o. b.i.d. for 1-7 days). Patients
in the ceftriaxone/cefuroxime group were also allowed to
receive a macrolide. At 21-28 days posttherapy, the clini-
cal success rates in the per protocol population were 92.2
and 93.4% for the gemifloxacin and ceftriaxone/cefurox-
ime groups, respectively. Respective bacteriological
responses in this population were 90.6 and 87.3% for the
gemifloxacin and ceftriaxone/cefuroxime groups. The
gemifloxacin regimen, therefore, appeared to be as effec-
tive as the ceftriaxone/cefuroxime regimen for the treat-
ment of community-acquired pneumonia (17).

Gemifloxacin and trovafloxacin were well tolerated
and showed similar efficacy in treating acute exacerba-
tions of chronic bronchitis in a randomized, double-blind
study in 617 patients. Clinical and bacterial success rates
were 91.5 and 86.8%, respectively, for gemifloxacin and
87.6 and 82.4%, respectively, for trovafloxacin (18).

A randomized, double-blind, multicenter, parallel-
group study compared the efficacy and safety of gemi-
floxacin (320 mg once daily) and trovafloxacin (200 mg
once daily) in 571 patients with community-acquired
pneumonia. Gemifloxacin was safe and had a significant-
ly superior clinical success rate in the intent-to-treat pop-
ulation compared to trovafloxacin (87.6 vs. 81.1%) (19).

The FDA has issued a nonapprovable letter for gemi-
floxacin mesilate (Factive®) for the treatment of respirato-
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GM-237354 Antifungal

EN: 250638

C29H40O6 GlaxoSmithKline

GM-237354 demonstrated efficacy in an experimental
oral Candida albicans infection model in immunosup-
pressed rats. Treatment with 15 or 30 mg/kg/day for
1 week and 30 mg/kg/day for 4 days completely eliminat-
ed C. albicans as measured in oral swabs from infected
rats (1).
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Ibogaine Narcotics Antagonist
Endabuse®

EN: 119975

C20H26N2O NDA Int.; OmniChem

When administered to rats, dose-related increases in
tremors were seen with ibogaine but not with its metabo-
lite noribogaine. Ibogaine also stimulated corticosterone
secretion more potently than noribogaine, although sig-
nificant elevations in plasma corticosterone and prolactin
were seen with both drugs. Noribogaine was more potent
than ibogaine in increasing extracellular serotonin levels,
but neither drug affected extracellular dopamine levels.
Results indicated that the metabolite might be safer than
the parent drug for development as a medication (1).

N
H

N

O
CH3

CH3

OHO

O

O CH3
CH3

CH3

O

CH3

O

CH2

H

H

Lewis, R.J. et al. The real-time effect of gemifloxacin on self-bio-
luminescent clinical isolates of bacteria. J Antimicrob Chemother
2001, 47(Suppl. 1): Abst P54.

Lopez, H. et al. Comparative in vitro activity of gemifloxacin
against Gram-positive and Gram-negative clinical isolates in
Argentina. Diagn Microbiol Infect Dis 2001, 40(4): 187.

Lubenko, I. et al. Gemifloxacin and ciprofloxacin pharmacody-
namics against Haemophilus influenzae and Moraxella
catarrhalis. J Antimicrob Chemother 2001, 47(Suppl. 1): Abst
P96.

Lubenko, I. et al. Gemifloxacin versus ciprofloxacin against
Moraxella catarrhalis in an in vitro dynamic model. Int J
Antimicrob Agents 2001, 17(Suppl. 1): Abst P9.022.

Martínez-Martínez, L. et al. Activities of gemifloxacin and five
other antimicrobial agents against Listeria monocytogenes and
coryneform bacteria isolated from clinical samples. Antimicrob
Agents Chemother 2001, 45(8): 2390.

Minehart, H.W., Chalker, A.F. In vitro activity of gemifloxacin
against Helicobacter pylori. J Antimicrob Chemother 2001, 47(3):
360.

Morrissey, I. et al. The bactericidal activity of fluoroquinolones
(FQS) against S. pneumoniae (SP) at peak lung tissue concen-
trations. Int J Antimicrob Agents 2001, 17(Suppl. 1): Abst
P19.018.

Puthisigamani, M. et al. Gemifloxacin (Gemi) pharmacokinetic
(PK) and pharmacodynamic (PD) studies using isogenic
Streptococcus pneumoniae (Spn): Wild type (WT) ± efflux
pumps (EP) ± a ParC mutation in a murine thigh infection model
(MTIM). 39th Annu Meet Infect Dis Soc Am (Oct 25-28, San
Francisco) 2001, Abst 471.

Saravolatz, L. et al. In vitro activity and pharmacodynamics of
nine quinolones tested against S. pneumoniae. J Antimicrob
Chemother 2001, 47(Suppl. 1): Abst P100.

Souli, M. et al. In vitro activity of newer versus older quinolones
against 723 recent nosocomial isolates collected in Greece. J
Antimicrob Chemother 2001, 47(Suppl. 1): Abst P59.

Vostrov, S. et al. Interspecies prediction of the antimicrobial
effects of gemifloxacin and ciprofloxacin on Haemophilus influen-
zae based on the comparative pharmacodynamic studies in an
in vitro model. Clin Microbiol Infect 2001, 7(Suppl. 1): Abst P827.

Wedermann, B. et al. In vitro pharmacology of modern
quinolones against respiratory tract pathogens. J Antimicrob
Chemother 2001, 47(Suppl. 1): Abst P99.

Woodnutt, G. et al. Efficacy of gemifloxacin against experimental
respiratory tract infections in rats caused by Streptococcus pneu-
moniae. J Antimicrob Chemother 2001, 47(Suppl. 1): Abst P86.

Wootton, M. et al. In-vitro activity of four fluoroquinolones (FQ)
against hetero-vancomycin intermediate Staphylococcus aureus
(H-VISA) and VISA. J Antimicrob Chemother 2001, 47(Suppl. 1):
Abst P49.

Zhanel, G.G. et al. Pharmacodynamic activity of respiratory fluo-
roquinolones (FQ) versus ciprofloxacin-resistant Streptococcus
pneumoniae (CIP-R SPN) using an in vitro model. J Antimicrob
Chemother 2001, 47(Suppl. 1): Abst P94.

Zinner, S. et al. Strain-independent anti-pneumococcal effects of
gemifloxacin in an in vitro dynamic model. J Antimicrob
Chemother 2001, 47(Suppl. 1): Abst P97.

1116 Copyright © 2001 PROUS SCIENCE   CCC: 0377-8282/2001 Drugs Fut 2001, 26(11)



Ewert, R. et al. Iloprost as inhalative or intravenous long-term
treatment of patients with primary pulmonary hypertension.
Register of the Berlin Study Group for Pulmonary Hypertension.
Z Kardiol 2000, 89(11): 987.

Fruhwald, F. et al. Monitoring the effect of inhaled iloprost in pul-
monary hypertension using an implantable haemodynamic mon-
itor (Chronicle). Eur Heart J 2001, 22(Suppl.): Abst P1726.

Gessler, T. et al. Co-application of oxygen improves iloprost
inhalation in pulmonary hypertension patients with long-term
oxygen therapy. Eur Respir J 2001, 18(Suppl. 33): Abst 2163.

Higenbottam, T., Siddons, T. Trials of inhaled iloprost and other
new vasodilating prostaglandins. Eur Respir J 2001, 17(1): 6.

Machherndl, S. et al. Long-term treatment of pulmonary hyper-
tension with aerosolized iloprost. Eur Respir J 2001, 17(1): 8.

Nikkho, S. et al. One-year observation of iloprost inhalation ther-
apy in patients with pulmonary hypertension. Eur Respir J 2001,
18(Suppl. 33): Abst 2164.

Phillips, P.G. et al. The effect of iloprost and phosphodiesterase
inhibitors on chronic hypoxia-induced pulmonary hypertension.
Am J Respir Crit Care Med 2001, 163(5, Suppl.): A114.

Schaar, J. et al. A new treatment of pulmonary hypertension:
Simultaneous pursatile inhalation of nitric oxide and iloprost. J
Am Coll Cardiol 2001, 37(2, Suppl. A): 243A.

Schermuly, R.T. et al. Combined inhalation of iloprost and phos-
phodiesterase (PDE) inhibitors in a model of acute pulmonary
hypertension. Am J Respir Crit Care Med 2001, 163(5, Suppl.):
A115.

Schermuly, R.T. et al. Combined inhalation of iloprost and the
dual selective phosphodiesterase (PDE) inhibitor tolafentrine in a
model of acute pulmonary hypertension. Eur Respir J 2001,
18(Suppl. 33): Abst P1398.

Wiedemann, R. et al. Atrial natriuretic peptide in severe primary
and secondary pulmonary hypertension � response to iloprost
inhalation. Am J Respir Crit Care Med 2001, 163(5, Suppl.):
A396.

Israpafant Antiallergy/Antiasthmatic
Pafnol®

EN: 144822

C28H29ClN4S Welfide

Pretreatment of rats with Y-24180 (0.3 and 3 mg/kg
i.v.) had a protective effect against ciclosporin-induced
acute renal failure, suggesting that platelet-activating
factor is involved in renal vasoconstriction induced by
ciclosporin. Study results provide further evidence for the
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Iloprost      Treatment of Peripheral Vascular Disease
Ilomedin® Treatment of Pulmonary Hypertension
Ilomédine®

EN: 117952

C22H32O4 Berlex; Schering AG; Eisai
Investigators have examined the effects of

aerosolized iloprost, sildenafil citrate given orally and
combination of the two treatments in 8 patients with pul-
monary hypertension. Iloprost was more effective in
reducing mean pulmonary arterial pressure than silde-
nafil, but combination of the two drugs was significantly
more effective than iloprost alone. None of the treatments
produced significant alterations in heart rate or systemic
arterial pressure (1).

1. Wilkens, H., Groechil-Guth, A., Koening, J., Forestier, N.,
Boehm, M., Sybrecht, G.W. Inhaled iloprost plus oral sildenafil in
patients with pulmonary hypertension. Eur Respir J 2001,
18(Suppl. 33): Abst 2162.
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They also note that the patient in question met many of
the criteria defining risk for the development of resistance
and that until more cases are reported, the significance of
the discovery will be difficult to judge (2).

Due to reports from the spontaneous reporting system
of myelosuppression in patients receiving Zyvox®, new
safety information has been added to the prescribing
information for linezolid injection, tablets and oral sus-
pension. The drug is indicated for the treatment of adult
patients with infections caused by susceptible strains of
vancomycin-resistant Enterococcus faecium, nosocomial
pneumonia, complicated and uncomplicated skin and
skin structure infections and community-acquired pneu-
monia, including cases with concurrent bacteremia (3).

Since April 2001, linezolid has been approved in
Japan (Zyvox®), Canada (Zyvoxam®) and the E.U.
(Zyvoxid®) (4-6).

1. Bowman, L.M. et al. (InSite Vision Inc.). Topical treatment for
prevention of ocular infections. WO 0119366.

2. Tsiodras, S., Gold, H.S., Sakoulas, G., Eliopoulos, G.M.,
Venkataraman, C., Moellering, R.C. Jr., Ferraro, M.J. Linezolid
resistance in a clinical isolate of Staphylococcus aureus. Lancet
2001, 358(9277): 207.

3. New safety data added to Zyvox prescribing information.
DailyDrugNews.com (Daily Essentials) March 5, 2001.

4. Japanese approval of Zyvox marks achievement of regulatory
milestone. DailyDrugNews.com (Daily Essentials) April 9, 2001.

5. Pharmacia�s Zyvoxam approved in Canada for Gram-positive
bacterial infections. DailyDrugNews.com (Daily Essentials) May
10, 2001.

6. Q2 2001 at Pharmacia marked by three E.U. approvals, mak-
ing way for upcoming market launches. DailyDrugNews.com
(Daily Essentials) Aug 2, 2001.
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Lisinopril Antihypertensive
Zestril® Treatment of Heart Failure

EN: 090853

C21H31N3O5 Merck & Co.; AstraZeneca

A post-hoc analysis of the ATLAS (Assessment of
Treatment with Lisinopril And Survival) trial comprising
over 3000 patients with chronic heart failure who were
treated with low (2.5-5.0 mg/day) or high doses (32.5-
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contribution of endothelin-1 to ciclosporin-induced
nephrotoxicity (1).

Y-24180 was investigated in allergic cutaneous reac-
tions in actively sensitized mice. Both oral Y-24180 (twice
daily) and topical hydrocortisone (once daily) inhibited
increases in ear thickness at 1 h (immediate phase reac-
tion) and at 24 h (late phase reaction); Y-24180 enhanced
the effect of hydrocortisone when administered in combi-
nation (2).

1. Kawaguchi, A., Sugimoto, K., Fujimura, A. Preventive effect of
platelet-activating factor antagonist, Y-24180, against
cyclosporine-induced acute nephrotoxicity. Life Sci 2001, 68(10):
1181.

2. Yamaguchi, S., Tomomatsu, N., Komatsu, H. Effect of Y-
24180, a receptor antagonist to platelet-activating factor (PAF),
on allergic cutaneous reactions in actively sensitized mice.
Inflamm Res 2000, 49(11): 584.
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Linezolid Oxazolidinone Antibacterial
Zyvox®

Zyvoxam®

Zyvoxid®

EN: 224298

C16H20FN3O4 Pharmacia

Topical ophthalmic compositions containing an oxa-
zolidinone antibiotic are claimed to be useful for the treat-
ment or prevention of ocular infections. Particularly pre-
ferred is an aqueous polymeric suspension containing
0.1-2% of the antibiotic linezolid and 0.1-10% of a water-
swellable, water-insoluble crosslinked carboxy-vinyl poly-
mer (1).

What appears to be the first case of a patient infected
with a strain of Staphylococcus aureus resistant to line-
zolid has been reported. The patient, an 85-year-old man
being treated for dialysis-associated peritonitis, was also
resistant to methicillin. Minimum inhibitory concentrations
(MICs) of linezolid recovered from the patient�s peritoneal
dialysis fluid over a 3-week period were 32 mg/l for line-
zolid-resistant isolates. Treatment with other antimicro-
bials was successful. Representatives from the manufac-
turer noted that no other cases of linezolid-resistant
S. aureus have been found, despite the fact that more
than 80,000 patients have been treated with the drug.
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2. Schrader, H., Sand, T., Sand, T., Helde, G., Bovim, G.
Prophylactic treatment of migraine with angiotensin converting
enzyme inhibitor (lisinopril): Randomised, placebo controlled,
crossover study. Br Med J 2001, 322(7277): 19.
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N-0923 Antiparkinsonian
Rotigotine Hydrochloride

EN: 171120

C19H25NOS.HCl Discovery Therapeutics; Schwarz

In a randomized study, 242 patients with early PD
received placebo or rotigotine at doses of 4.5, 9.0, 13.5 or
18.0 mg daily. The study protocol included a 4-week
dose-titration period, a 7-week dose maintenance period,
a 1-week dose deescalation period and a 2-week safety
follow-up period. At week 11, patients randomized to the
13.5 and 18 mg doses showed significant improvements
in the Activities of Daily Living and Motor components of
the Unified Parkinson�s Disease Rating Scale (UPDRS
II/III), the primary study endpoint. The changes in UPDRS
II/III scores between baseline and week 11 as compared
to placebo were 1.4 units (4.5 mg dose), 2.6 units (9.0 mg
dose), 5.1 units (13.5 mg dose) and 5.2 units (18.0 mg
dose). Rotigotine was generally well tolerated, with nau-
sea, vomiting, fatigue and somnolence being the main
adverse effects. Application site skin reactions were also
more common in the higher dosage groups (1).

The efficacy and safety of rotigotine as an adjunctive
therapy to levodopa were assessed in patients with
advanced Parkinson�s disease and levodopa-induced
motor fluctuations. In a multicenter, double-blind, place-
bo-controlled trial, 324 patients were randomized to
placebo or rotigotine at a dose of 9, 18 or 27 mg daily.
Following a 5-week dose-titration period, patients were
maintained at target doses for 7 weeks, then followed for
safety for 2 additional weeks. No significant differences in
the change from baseline to end of treatment in absolute
time spent �off,� the primary efficacy endpoint, were
observed between the placebo and rotigotine groups,
possibly due to a large placebo effect. However, the mag-
nitude of decrease in time spent �off� was greatest in the
27 mg rotigotine group (2.44 h), as compared to 1.72,
2.12 and 1.81 h for the 18 mg and 9 mg rotigotine groups
and placebo, respectively. In the subgroup of patients
with Hoehn and Yahr stage 4 and 5 disease and no major
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35.0 mg/day) of lisinopril was reported. This study served
to elucidate the sequence of events in heart failure pro-
gression. Over half of the patients (61.1%) had a least
one cardiovascular hospitalization during the study and
just under half (42.5%) of all patients died, mainly cardio-
vascular deaths. The results indicated that vascular
events (arrhythmias and myocardial infarction/unstable
angina) and possibly also ventricular remodeling, were
the major mechanisms underlying the progression of
heart failure and sudden death. Compared with low-dose
lisinopril, high doses of the drug were associated with a
reduced risk of death or hospitalization for any reason,
and of death or hospitalization for worsening heart failure.
Time to all-cause mortality and hospitalization for chronic
heart failure were also delayed on high-dose lisinopril,
suggesting vascular protective effects for the ACE
inhibitor (1).

A recent study demonstrated that prophylactic therapy
with lisinopril was effective in the prevention of migraine.
This randomized, double-blind, placebo-controlled,
crossover study assessed the effects of lisinopril in 60
subjects aged 19-59 years who experienced 2-6 migraine
attacks per month. Half of the participants received 10 mg
lisinopril once daily for the first week, followed by 20 mg
lisinopril once daily for 11 weeks, and the other half
received placebo. Following a 2-week washout period,
participants were crossed over to the alternative
sequence of treatment. Lisinopril at 20 mg/day signifi-
cantly reduced hours with headache by 20%, days with
headache by 17% and days with migraine by 21% as
compared to placebo. In addition, the headache severity
index scores showed a 20% reduction in patients receiv-
ing lisinopril as compared to those receiving placebo.
Overall, prophylactic therapy with lisinopril improved pri-
mary efficacy parameters by about 20% as compared to
placebo and by about 30% as compared to baseline.
During treatment with lisinopril, mean blood pressure was
121/78 mmHg and mean heart rate was 69 beats/min, as
compared to 128/83 mmHg and 71 beats/min during
treatment with placebo. Treatment was generally well tol-
erated, with dizziness, dry cough, fatigue and a tendency
to faint being the most frequently reported adverse
events. The researchers suggested that the prophylactic
efficacy of lisinopril may be related to the recent finding
that migraine without aura appears to be more common
in individuals with the ACE DD gene. Lisinopril is current-
ly indicated for the treatment of hypertension, as adjunc-
tive therapy in the management of heart failure in patients
not responding adequately to diuretics and digitalis, and
for the treatment of hemodynamically stable patients with-
in 24 h of acute myocardial infarction to improve survival
(2).

1. Cleland, J.G.F., Thygesen, K., Uretsky, B.F. et al.
Cardiovascular critical events pathways for the progression of
heart failure. Eur Heart J 2001, 22(17): 1601.
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tion of gastric cyclooxygenase-2. In contrast, rats admin-
istered NCX-4016 and celecoxib had mucosal damage
only with the highest dose (30 mg) of celecoxib, indicat-
ing that NCX-4016 does not potentiate the detrimental
effects of celecoxib on gastric mucosa (1).

The results of a study on the neuroprotective effects
of NCX-4016 in rats with permanent focal cerebral
ischemia indicated that nitric oxide release associated
with aspirin provides neuroprotection against ischemic
injury. Analysis of rat brains 24 h after treatment revealed
that NCX-4016 significantly reduced total infarct volume
compared to treatment with acetylsalicylic acid (�20%),
tacrolimus (�18%) and vehicle (�20%) (2).

The gastric toxic effects of aspirin (100 mg/kg) and
NCX-4016 (190 mg/kg) were compared in normal,
cirrhotic and arthritic rats. Arthritic and cirrhotic rats were
found to be more susceptible to gastric mucosal damage
induced by aspirin due in part to acid hypersecretion. The
animals experienced less gastric toxicity with NCX-4016
due to increased gastric mucosal blood flow mediated by
nitric oxide released by the drug (3).

The cardioprotective effects of NCX-4016 were evalu-
ated in anesthetized rats subjected to myocardial
ischemia (30 min) and reperfusion (120 min) and com-
pared to those of aspirin. Both drugs were administered
orally for 5 days, NCX-4016 at doses of 10, 30 or 100
mg/kg and aspirin at a dose of 54 mg/kg. NCX-4016
produced marked and dose-dependent cardioprotection,
evidenced by increased survival and reductions in the
number of ventricular premature beats, the incidence of
ventricular tachycardia and fibrillation and infarct size,
whereas aspirin was significantly less effective. For
example, the highest dose of NCX-4016 completely pre-
vented mortality, reduced the incidence of ventricular
tachycardia and ventricular fibrillation from 100% and
59%, respectively, during ischemia in vehicle-treated ani-
mals to 36% and 14%, respectively, reduced the number
of ventricular premature beats by 72% and reduced
infarct size from 60.1% of area at risk to 22.7%. Plasma
creatine phosphokinase and cardiac myeloperoxidase
activities were also significantly reduced on NCX-4016
compared to both vehicle and aspirin. The addition of
NCX-4016 (100 mg/kg p.o.) was associated with a
marked attenuation of the aggravation of myocardial
damage induced by L-NAME, confirming that the benefi-
cial effects of the nitroderivative are due mainly to the
nitric oxide moiety (4).

A study in LDL cholesterol receptor-deficient mice
investigated the preventive and therapeutic effects of
NCX-4016 on restenosis after balloon angioplasty.
NCX-4016 significantly reduced vascular smooth muscle
cell (VSMC) proliferation and macrophage deposition at
the site of injury. By comparison, aspirin produced a more
modest reduction in VSMC proliferation and did not sig-
nificantly inhibit macrophage deposition. Both NCX-4016
and aspirin significantly reduced the neointimal global
area as compared to controls, but mice treated with

protocol violations, the reduction in �off� time was even
greater: 2.88 h (27 mg dose), 2.74 h (18 mg dose), 2.49
h (9 mg dose) and 1.96 h (placebo). The rotigotine trans-
dermal delivery system was well tolerated and most
patients rated patch handling as good or excellent (2).

A double-blind, randomized, placebo-controlled phase
II trial examined the efficacy of N-0923 TDS for replacing
levodopa in 85 Parkinson�s disease patients. The patients
were randomized to placebo or N-0923 at doses of 8.4,
16.8, 33.5 or 67 mg over 21 days. The primary efficacy
endpoint was achieved on the two higher doses. Doses of
33.5 and 67 mg N-0923 produced significant reductions
in levodopa use of 26 and 28%, respectively, compared to
7% on placebo. The transdermal therapy was well toler-
ated, with mostly mild adverse events typical of dopamin-
ergic agonists or transdermal patches (3).

The Parkinson patch concept and design of the clini-
cal phase III trials for rotigotine TDS were presented to
regulatory agencies in the U.S. and Europe. Both author-
ities have approved the proposed study, and the phase III
program was scheduled begin in the fall 2001 (4).

Rotigotine hydrochloride is the proposed international
nonproprietary name for N-0923 (5).

1. Fahn, S. Rotigotine transdermal system (SPM-962) is safe
and effective as monotherapy in early Parkinson�s disease (PD).
Parkinsonism Relat Disord 2001, 7(Suppl. 1): Abst P-TU-181.

2. Quinn, N. Rotigotine transdermal delivery system (TDS) (SPM
962) - A multicenter, double-blind, randomized, placebo-con-
trolled trial to assess the safety and efficacy of rotigotine TDS in
patients with advanced Parkinson�s disease. Parkinsonism Relat
Disord 2001, 7(Suppl. 1): Abst P-TU-223.

3. Hutton, J.T., Metman, L.V., Chase, T.N. et al. Transdermal
dopaminergic D2 receptor agonist therapy in Parkinson�s disease
with N-0923 TDS: A double-blind, placebo-controlled study. Mov
Disord 2001, 16(3): 459.

4. Schwarz updates clinical trial programs. DailyDrugNews.com
(Daily Essentials) Aug 23, 2001.

5. Proposed international nonproprietary names (Prop. INN): List
83. WHO Drug Inf 2000, 14(2): 129.
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Wainwright, C.L. et al. NO-aspirin, but not naive aspirin, reduces
myocardial infarct size in anaesthetised pigs subjected to
ischaemia/reperfusion. Br J Pharmacol 2000, 131(Suppl.): Abst
164P.

Olmesartan Medoxomil Antihypertensive
Benevas®

EN: 217950

C29H30N6O6 Sankyo; Recordati; Menarini

Olmesartan exhibited selectivity for the angiotensin II
AT1 receptor binding site in in vitro pharmacological mod-
els and potent, long-lasting and dose-dependent antihy-
pertensive activity in a variety of rat and dog models of
hypertension (1).

The potential of CS-866 as a treatment for diabetic
nephropathy and atherosclerosis was revealed in animal
models of these conditions. In the Zucker diabetic fatty
rat, CS-866 in the diet brought about dose-dependent
reductions in urinary protein excretion. In monkeys fed a
high-fat diet, CS-866-treated animals had a reduction in
plaque area in the aorta of 64% as compared to controls.
In a rabbit model of atherosclerosis, CS-866 treatment
reduced the lesion area by 40% and by 50% when given
in combination with pravastatin as compared to controls
(2).

The authors of an open, phase I study comparing
olmesartan 10 mg/day in 26 patients with varying degrees
of renal impairment to the same treatment in 8 healthy
volunteers concluded that dose adjustments were unnec-
essary in patients with mild to moderate renal dysfunc-
tion. The drug was well tolerated in all groups (3).

Though increased plasma concentrations of olmesar-
tan were found in elderly and very elderly patients as well
as in those with mild and moderate renal and hepatic
impairment, dose adjustment for these patients is not
considered necessary. Dose adjustments are recom-
mended, however, for patients with severe renal impair-
ment (4).

The use of single-dose clinical pharmacological stud-
ies of drugs affecting the renin-angiotensin system in
healthy volunteers and in salt-depleted subjects was val-
idated by comparison of two such studies of olmesartan
to results from a conventional dose-finding study of the
drug in patients with mild to moderate hypertension. All of
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NCX-4016 showed lower neointimal hyperplasia and cell
density as compared to those receiving aspirin. When
administered 7 days prior to and 21 days after balloon
injury, NCX-4016 showed greater beneficial effects than
when administered only after injury. Overall, NCX-4016 at
the lowest dose tested (10 mg/kg) reduced all parameters
related to restenosis as compared to both controls and
aspirin at the highest dose tested (54 mg/kg). NCX-4016
may therefore have potential for reducing restenosis in
individuals with concomitant hypercholesterolemia and/or
gastrointestinal damage (5).

Preclinical data showed that the daily administration
of NCX-4016 prevented neointimal thickening in pig vein
grafts 1 month after implantation. Following vein grafting
of the saphenous vein-carotid artery performed in pigs,
NCX-4016 (60 mg/kg) or placebo was administered oral-
ly once daily for 1 month. Grafts were then removed,
pressure-fixed and their surface studied using planimetry.
Data indicated that there was a highly significant reduc-
tion in neointimal thickness in animals treated with
NCX-4016 compared to placebo. These study results,
together with published antithrombotic effects, could
make NCX-4016 a valuable drug for treating both early
and late vein graft failure, and clinical trials for this indi-
cation are expected to begin next year (6).

1. Fiorucci, S., Mencarelli, A., Palazzetti, B. COX-2 selective
inhibitors cause gastric damage in aspirin treated rats. Protective
effect of nitroaspirin (NCX-4016). Dig Dis Week (May 20-23,
Atlanta) 2001, Abst 3023.

2. Fredduzzi, S., Mariucci, G., Tantucci, M., Del Soldato, P.,
Ambrosini, M.V. Nitro-aspirin (NCX 4016) reduces brain damage
induced by focal cerebral ischemia in the rat. Neurosci Lett 2001,
302(2-3): 121.

3. Kato, S. et al. Low gastric toxicity of nitric oxide-releasing
aspirin, NCX-4016, in rats with cirrhosis and arthritis. Dig Dis
Week (May 20-23, Atlanta) 2001, Abst 782.

4. Rossoni, G., Manfredi, B., Colonna, V.D.G., Bernareggi, M.,
Berti, F. The nitroderivative of aspirin, NCX 4016, reduces infarct
size caused by myocardial ischemia-reperfusion in the anes-
thetized rat. J Pharmacol Exp Ther 2001, 297(1): 380.

5. Napoli, C., Del Soldato, P., Cirino, G., Sorrentino, R., Sica, V.,
Condorelli, M., Pinyo, A., Ignarro, L.J. Effects of nitric oxide-
releasing aspirin versus aspirin on restenosis in hypercholes-
terolemic mice. Proc Natl Acad Sci USA 2001, 98(5): 2860.

6. Preclinical data show NO-aspirin efficacy in preventing vein
graft failure. DailyDrugNews.com (Daily Essentials) Nov 27,
2000.
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run-in period of once-daily hydrochlorothiazide (25 mg).
Treatment could be doubled at 4 weeks if blood pressure
was not controlled. The treatments were similarly effec-
tive in reducing blood pressure and olmesartan was well
tolerated in this population (11).

Olmesartan 5 mg once daily and captopril 12.5 mg
twice daily were administered to 291 mild to moderate
hypertensive patients in a multicenter, randomized, dou-
ble-blind phase III study. The doses could be doubled at
4 and 8 weeks if diastolic blood pressure was not con-
trolled. After 12 weeks, olmesartan was found to have a
greater diastolic blood pressure lowering effect at trough
than captopril (12).

Patients with mild to moderate hypertension (n = 316)
in a randomized, multicenter, double-blind, phase III trial
received olmesartan 10 mg or losartan 50 mg, both once
daily, for as long as 12 weeks. Doses could be doubled if
diastolic blood pressure was not controlled and
hydrochlorothiazide could be added to the regimen at 12
weeks. Although both agents lowered diastolic blood
pressure, the effect of olmesartan was superior (13).

The efficacy and safety of olmesartan were analyzed
with data from several clinical trials. Efficacy was evaluat-
ed with data from 3055 patients with mild to moderate
hypertension from 7 randomized, placebo-controlled trials
of olmesartan 2.5-80 mg once daily. Safety was examined
with data from 4444 hypertensive patients who took part
in 14 clinical trials for up to 52 weeks. The antihyperten-
sive activity of the drug was found to be long lasting and
dose-dependent. Olmesartan was very well tolerated and
had a side effect profile similar to placebo (14).

Sankyo Pharma, the European subsidiary of Sankyo,
has announced plans to launch olmesartan medoxomil in
collaboration with Menarini throughout Europe. Olmesar-
tan medoxomil has been filed for approval with the
German regulatory authorities and is scheduled to be
launched in Germany at the end of the year, with further
launches to follow in all the major European markets in
2002. Also, approval by the FDA is expected later this
year (15).

1. Koike, H., Sada, T., Mizuno, M. In vitro and in vivo pharma-
cology of olmesartan medoxomil, an angiotensin II type AT1
receptor antagonist. J Hypertens 2001, 19(Suppl. 1): S3.

2. Koike, H. New pharmacologic aspects of CS-866, the newest
angiotensin II receptor antagonist. Am J Cardiol 2001, 87(8A):
33C.

3. Laeis, P., Püchler, K., von Bergmann, K. A comparative phar-
macokinetic, safety and tolerability trial of the oral angiotensin II-
antagonist olmesartan medoxomil in subjects with varying
degrees of renal impairment and in healthy volunteers. J
Hypertens 2001, 19(Suppl. 2): Abst P2.147.

4. von Bergmann, K., Laeis, P., Püchler, K., Sudhop, T.,
Schwocho, L.R., Gonzalez, L. Olmesartan medoxomil: Influence
of age, renal and hepatic function on the pharmacokinetics of
olmesartan medoxomil. J Hypertens 2001, 19(Suppl. 1): S33.

the studies gave similar indications as to the effective
dose range of olmesartan (5).

In an open, randomized phase I trial, 12 healthy vol-
unteers received aluminium magnesium hydroxide (800
mg q.i.d.) for 8 days in combination with olmesartan
(20 mg o.d.) on days 4-8. After 1-2 weeks of washout,
olmesartan (20 mg o.d.) was given alone for 5 days. The
treatment sequence was reversed in another group of
12 volunteers. Although coadministration of the drugs
lowered the bioavailability of olmesartan, the reduction
was slight and no dose adjustments were believed to be
necessary for concomitant olmesartan plus aluminium
magnesium hydroxide use (6).

A randomized, double-blind, placebo-controlled phase
I study examined the influence of olmesartan on the phar-
macodynamics, pharmacokinetics and safety of warfarin
in 24 healthy volunteers. Warfarin was first given alone for
13 days, followed by the addition of olmesartan 2 x 20 mg
or placebo for 7 days. Subjects then crossed over to the
other treatment for 7 days. Coadminstration of the active
agents had no effect on coagulation factors or the phar-
macokinetic behavior of the (R)- and (S)-enantiomers of
warfarin (7).

A double-blind, placebo-controlled phase I trial exam-
ined the effect of olmesartan on the pharmacokinetics
of digoxin in 24 healthy volunteers. Subjects received
3 x 0.375 mg digoxin on day 1 followed by 0.375 mg
digoxin once daily for 10 days, after which they were ran-
domized to placebo or olmesartan 20 mg in addition to
digoxin for 7 days. This was followed by 7 days of digox-
in alone after which subjects crossed over to olmesartan
or placebo for a final 7 days of treatment. The effects of
olmesartan on  the pharmacokinetics, safety and tolera-
bility of digoxin were minor (8).

In a phase I, double-blind, randomized, placebo-con-
trolled study, placebo or olmesartan 80 mg once daily
was administered to two groups of 18 elderly and 18
young hypertensive patients for 10 days. Also, an open-
label phase I trial evaluated olmesartan 10 mg once daily
for 14 days in 17 very elderly and 16 young hypertensive
patients. The combined results of the trials indicate that
the increases in olmesartan bioavailability with age are
modest, the drug is still well tolerated and dose adjust-
ments in the elderly will probably not be necessary (9).

Patients with mild to moderate hypertension were ran-
domized to olmesartan 10 mg once daily (n = 165) or
atenolol 50 mg once daily (n = 161) in a double-blind
study. Doses could be doubled after 4 weeks if diastolic
blood pressure was ≥ 90 mmHg and/or if it had decreased
by < 10 mmHg. After 12 weeks, the treatments were
found to be equally effective in lowering diastolic blood
pressure, although olmesartan was better than atenolol in
reducing systolic blood pressure (10).

During a 12-week, randomized, double-blind trial, 328
patients with moderate to severe hypertension received
once-daily olmesartan (10 mg) or atenolol (50 mg) after a
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Sanada, S. et al. Difference in the subcellular actions of ACE
inhibitors and AT1 blockers on attenuating cardiac hypertrophy
induced by chronic inhibition of nitric oxide synthesis in vivo.
Circulation 2001, 104(17, Suppl. 2): Abst 910.

Orlistat Antiobesity
Xenical® Antidiabetic

EN: 110823

C28H51NO5 Roche

Synergistic effects are achieved when combining the
antiobesity agents sibutramine hydrochloride hydrate and
orlistat, a lipase inhibitor. Preferably, sibutramine is
administered at a dose of 20 or 30 mg once daily and
orlistat is given at a dose of 120 mg t.i.d. Pharmaceutical
compositions incorporating both compounds are also
described (1).

A clinical trial to evaluate the safety and efficacy of
orlistat in conjunction with a reduced-calorie diet in the
treatment of overweight adolescents aged 12-16 years
has been initiated. The trial, involving approximately
450 patients, will take place at 6 centers in Canada and
29 sites in the U.S. All participants will receive nutritional
and behavioral modification counseling throughout the
study (2).

The FDA has accepted for review Roche�s sNDA
seeking approval for a new indication of orlistat
(Xenical®), i.e., for the improvement of glycemic control in
overweight or obese patients with type 2 diabetes when
used in combination with other antidiabetic treatments.
The sNDA is supported by results from several multicen-
ter, randomized, placebo-controlled clinical trials involving
2600 overweight or obese patients with type 2 diabetes.
Clinical data showed that patients treated with orlistat
plus a mildly reduced calorie diet lost more weight than
those patients treated with placebo plus diet and also had
significantly greater and sustained decreases in glycosy-
lated hemoglobin (HbA1c) and fasting plasma glucose
(FPG). Decreases in FPG were observed as early as
after 2 weeks of treatment, before significant weight loss
occurred. In addition, patients with type 2 diabetes treat-
ed with orlistat were able to reduce or even discontinue
their daily doses of other antidiabetic medications, such
as sulfonylureas, insulin and metformin. Notably, over-
weight and obese patients with type 2 diabetes taking orli-
stat lost up to 3 times more weight than those on diet
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5. Brunner, H.R., Nussberger, J. Relevance of clinical pharma-
cological models for the evaluation of therapeutic dose range of
an AT1-receptor antagonist. J Hypertens 2001, 19(Suppl. 1):
S15.

6. Laeis, P., Püchler, K., von Bergmann, K. The effect of alumini-
um magnesium hydroxide on the pharmacokinetics of the oral
angiotensin II-antagonist olmesartan medoxomil in healthy male
volunteers. J Hypertens 2001, 19(Suppl. 2): Abst P2.177.

7. Püchler, K., Laeis, P., Kirch, W. The effect of the oral
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jects. J Hypertens 2001, 19(Suppl. 2): Abst P2.179.
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19(Suppl. 2): Abst P2.180.

10. Van Mieghem, W. A multi-centre, double-blind, efficacy, tol-
erability and safety study of the oral angiotensin II-antagonist
olmesartan medoxomil versus atenolol in patients with mild to
moderate essential hypertension. J Hypertens 2001, 19(Suppl.
2): Abst P2.174.

11. Püchler, K., Laeis, P., Stumpe, K.O. A comparison of the effi-
cacy and safety of the oral angiotensin II-antagonist olmesartan
medoxomil with those of atenolol in patients with moderate to
severe hypertension under continuous treatment with
hydrochlorothiazide. J Hypertens 2001, 19(Suppl. 2): Abst
P2.175.

12. Williams, P.A. A multi-centre, double-blind, efficacy, tolerabil-
ity and safety study of the oral angiotensin II-antagonist olme-
sartan medoxomil versus captopril in patients with mild to mod-
erate essential hypertension. J Hypertens 2001, 19(Suppl. 2):
Abst 207.
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P2.176.
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dence. J Hypertens 2001, 19(Suppl. 2): Abst P1.191.

15. Sankyo and Menarini to market olmesartan medoxomil for
treatment of hypertension in Europe. DailyDrugNews.com (Daily
Essentials) March 27, 2001.
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A new synthesis of oseltamivir phosphate has been
described: The opening of the oxirane ring of the already
reported oseltamivir intermediate (I) by reaction with allyl-
amine (II) in t-BuOMe/MeCN 9:1 provides the allylamino
derivative (III), which is deallylated with Pd/C and
ethanolamine to give the primary amine (IV). The direct
conversion of the amino alcohol (IV) into the vicinal
diamine (VIII) is achieved, without isolation of the inter-
mediates, by reaction of compound (IV) with benzalde-
hyde to give the benzaldehyde imine (V), mesylation of
(V) with MsCl and TEA to the mesylate (VI) and treatment
of (VI) with allylamine (II) to yield the aziridine intermedi-
ate (VII) that opens to the vicinal diamine (VIII). Acylation
of the primary amino group of (VIII) with acetic anhydride
in acetic acid provides the acetamide (IX), which is final-
ly deallylated with Pd/C and ethanolamine as before and
treated with H3PO4 (1). Scheme 5.

Roche has entered into a copromotion agreement in
Japan for oseltamivir phosphate with Shionogi (2).

Roche has submitted a regulatory application to the
European authorities seeking approval to market
oseltamivir phosphate (Tamiflu®) for both the treatment
of influenza A and B in adults and children and for the
prevention of influenza A and B in adolescents and
adults. Studies with oseltamivir in adults have shown a
significant reduction in both the duration and severity of
symptoms, including fever and cough. In children,
oseltamivir also reduced the duration of influenza, sever-
ity of symptoms and incidence of otitis media. The drug is
currently available for the treatment of influenza in a num-
ber of countries worldwide, including the U.S., Canada,
Japan, Switzerland and many Latin American countries. It
is also approved in the U.S. for the prevention of influen-
za in adolescents and adults and for the treatment of
influenza in children aged 1 year and over (3).

1. Karpf, M., Trussardi, R. New, azide-free transformation of
epoxides into 1,2-diamino compounds: Synthesis of the anti-
influenza neuraminidase inhibitor oseltamivir phosphate
(Tamiflu). J Org Chem 2001, 66(6): 2044.

2. Roche highlights recent achievements in Japan.
DailyDrugNews.com (Daily Essentials) Jan 24, 2001.

3. Gilead seeks Tamiflu approval in E.U. DailyDrugNews.com
(Daily Essentials) Feb 27, 2001.

Original monograph - Drugs Fut 1999, 24: 1189.

Additional References
Bantia, S. et al. Comparison of the anti-influenza virus activity of
RWJ-270201 with those of oseltamivir and zanamivir. Antimicrob
Agents Chemother 2001, 45(4): 1162.

Kaiser, L. et al. Oral oseltamivir reduces complications and hos-
pitalizations resulting from influenza infection: A meta-analysis.
Int J Antimicrob Agents 2001, 17(Suppl. 1): Abst P24.002.

McNicholl, I.R., McNicholl, J.J. Neuraminidase inhibitors:
Zanamivir and oseltamivir. Ann Pharmacother 2001, 35(1): 57.

alone. In addition, orlistat improved certain risk factors for
cardiovascular disease, such as total cholesterol levels
and blood pressure, in diabetic patients (3).

A major European study has confirmed that orlistat is
an effective weight loss treatment. The study included a
total of 15,549 patients (11,131 women and 4418 men).
Orlistat was used in conjunction with a reduced-fat diet in
73% of the patients and physical activity in 53%. The
study results showed that average weight loss with orlis-
tat after 7 months of treatment was approximately 11% of
total body weight. In addition to weight loss, there were
significant improvements in blood sugar control, choles-
terol levels and blood pressure in patients who lost
weight. For one-third of those with type 2 diabetes and
almost half of those with high cholesterol, the weight loss
resulted in reductions in the medications needed to con-
trol these medical conditions (4).

According to Roche, orlistat is currently the only drug
that will be used in Look AHEAD (Action for Health in
Diabetes), the first long-term study to examine the effects
of weight loss in people with type 2 diabetes. The multi-
center, randomized clinical trial, launched in June 2001,
will examine the effects of a lifestyle intervention program
in approximately 5000 volunteers. Funded by the
National Institute of Diabetes & Digestive & Kidney
Diseases (NIDDK) of the NIH, it is the largest study on the
effects of weight loss interventions ever funded by the
NIH (5).

1. Heal, D.J. (Knoll AG). Pharmaceutical compsns. containing
sibutramine and orlistat. WO 0100205.

2. North American trial to evaluate Xenical in overweight adoles-
cents. DailyDrugNews.com (Daily Essentials) Feb 8, 2001.

3. FDA accepts for review Roche�s sNDA for new Xenical indica-
tion. DailyDrugNews.com (Daily Essentials) May 23, 2001.

4. Large European study confirms efficacy of Xenical as weight
loss treatment. DailyDrugNews.com (Daily Essentials) June 11,
2001.

5. Xenical to be used in NIH-funded study on weight loss and
diabetes. DailyDrugNews.com (Daily Essentials) June 29, 2001.
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Oseltamivir Phosphate Antiinfluenza Virus
Tamiflu®

EN: 241104

C16H28N2O4.H3O4P Roche; Gilead; Shionogi
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Watanabe, A., Kobayashi, M. Socioeconomic analysis of

oseltamivir for influenza patients. Jpn J Chemother 2001, 49(2):

95.

Welliver, R. et al. Effectiveness of oseltamivir in preventing

influenza in household contacts. A randomized controlled trial.

J Am Med Assoc 2001, 285(6): 748.

Whitley, R.J. et al. Oral oseltamivir treatment of influenza in chil-

dren. Pediatr Infect Dis J 2001, 20(2): 127.

Peters, P.H. et al. Long-term use of oseltamivir for the prophy-
laxis of influenza in a vaccinated frail older population. J Am
Geriatr Soc 2001, 49(8): 1025.

Roberts, N. et al. The detection of influenza virus resistant to
oseltamivir carboxylate requires serial sampling of nasal swabs.
Antivir Res 2001, 50(1): Abst 161.

Roberts, N.A. et al. The lack of resistance to neuraminidase
inhibitors: A class phenomenon? Int J Antimicrob Agents 2001,
17(Suppl. 1): Abst P24.001.

Schmidt, A.C. et al. Current research on respiratory viral infec-
tions: Third International Symposium. Antivir Res 2001, 50(3):
157.
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bone loss in the hip and lumbar spine. However, the
authors also noted that the lack of blinding could have
influenced the results and the crucial question of whether
an improved BMD translates into a reduction in fractures
requires further larger studies (2).

1. Twiss, I.M., van den Berk, A.H.M., de Kam, M.L., Vermeij, P.,
Burggraaf J. Differences in gastrointestinal (GI) effects of nitro-
gen containing bisphosphonates. Clin Pharmacol Ther 2001,
69(2): Abst PII-39.

2. Smith, M.R., McGovern, F.J., Zietman, A.L., Fallon, M.A.,
Hayden, D.L., Schoenfeld, D.A., Kantoff, P.W., Finkelstein, J.S.
Pamidronate to prevent bone loss during androgen-deprivation
therapy for prostate cancer. New Engl J Med 2001, 345(13): 948.

Original monograph - Drugs Fut 1979, 4: 781.

Pioglitazone Hydrochloride Antidiabetic
Actos®

Zactos®

Glustin®

EN: 164965

C19H20N2O3S.HCl Takeda; Lilly; Abbott; Novo Nordisk

SmithKline Beecham has claimed the use of PPARγ
agonists for delaying or preventing the development of
type 1 diabetes by reducing insulin resistance. This
method is particularly indicated in prepubescent persons
with elevated levels of antibodies to glutamate decar-
boxylase (GAD), an indication of predisposition to devel-
op type 1 diabetes. Suitable PPARγ agonists included in
the invention are thiazolidinediones, preferably rosiglita-
zone or its salts as well as pioglitazone, troglitazone or
ciglitazone (1).

A series of experiments examined the involvement of
PPARγ in the differentiation of macrophages using both
wild-type and PPARγ-deficient embryonic stem cells and
macrophages from PPARγ-chimeric mice. The results
indicated that PPARγ is not essential for macrophage dif-
ferentiation, nor for macrophage functions. However,
PPARγ was shown to play a critical role in the regulation
of the oxidized LDL scavenger receptor CD36, but not the
SR-A receptor. PPARγ ligands increased CD36 expres-
sion in wild-type macrophages, but not PPARγ-deficient
macrophages, whereas they reduced the expression of
SR-A in wild-type macrophages, resulting in no net effect
on cellular cholesterol uptake or accumulation. Overall,
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Pamidronate Sodium
Aminomux® Treatment of Paget�s Disease
Aredia® Treatment of Hypercalcemia

EN: 090842

C3H9NNa2O7P2 Gador; Henkel; Novartis

A placebo-controlled, crossover study conducted in
24 volunteers examined the gastrointestinal effects of
alendronate (10 mg) and enteric coated pamidronate
(150 mg/day) or olpadronate (50 mg/day) following twice-
daily oral dosing for 5 days. Pamidronate and
olpadronate but not alendronate increased the intestinal
permeability expressed as the lactulose to manitol ratio.
This ratio was 23% greater for pamidronate when com-
pared with olpadronate. Gastroduodenal permeability
expressed as sucrose excretion did not significantly
change with any of the agents (1).

Researchers have found that giving intravenous
pamidronate disodium to men receiving gonadotropin-
releasing hormone (GnRH) agonists for prostate cancer
helps to prevent bone loss from the hip and lumbar spine.
Men with prostate cancer were recruited to this open-
label, randomized study if they had locally advanced dis-
ease but no bone metastases. Participants received
either the GnRH agonist leuprolide depot alone or leupro-
lide depot and intravenous pamidronate every 12 weeks
over a period of 48 weeks. All men also received bicalu-
tamide for the initial 4 weeks and a daily multivitamin con-
taining vitamin D. A total of 43 men from the 47 initially
randomized completed baseline assessments, and 41
completed the study, of whom 3 discontinued leuprolide
early. Baseline measures were similar in both groups of
men. Nadir levels of serum testosterone within the range
of castrated men were achieved in all subjects. There
was significantly more bone loss in the men receiving
leuprolide alone than in those receiving leuprolide and
pamidronate. Intention-to-treat analysis showed that
whereas those receiving the GnRH agonist alone had sig-
nificant reductions in bone mineral density (BMD) in the
lumbar spine, trochanter and total hip, there were no sig-
nificant losses at any skeletal site in those receiving
GnRH agonist plus bisphosphonate. Serious adverse
events were recorded in 3 men taking leuprolide alone
and in 5 taking pamidronate and leuprolide. The study
authors concluded that pamidronate given intravenously
to men with prostate cancer on GnRH agonists prevents
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Renzapride Hydrochloride       Treatment of IBS

EN: 125657

C16H22ClN3O2.HCl Alizyme

Alizyme has received regulatory approval from the
Medicines Control Agency (MCA) to begin a 500-patient
phase IIb trial comparing 3 doses of renzapride and
placebo in constipation-predominant irritable bowel syn-
drome (IBS) patients. The trial will include both men and
women and will follow a double-blind, randomized, paral-
lel-group design (1).

The recent approval by the MCA for a 500-patient
phase IIb clinical trial of renzapride in constipation-pre-
dominant IBS is a significant step forward in the progress
towards phase III clinical trials and commercialization of
this product. Enrollment for the trial was scheduled to
commence last month, with preliminary results expected
to be available towards the end of 2002. This trial is
intended to provide key information for the design of piv-
otal phase III studies scheduled to begin in 2003. With the
commencement of the phase IIb constipation-predomi-
nant trial, Alizyme is now preparing for a clinical study of
the drug in mixed-symptom IBS patients. This study will
be designed to test the hypothesis that the dual mecha-
nism of action of renzapride (5-HT4 agonism/5-HT3
antagonism) can provide benefit for this patient
group. Successful results would provide the basis for
expanded phase III studies to include mixed-symptom
IBS patients (2).

1. Phase IIb clinical trial of ATL-1251 to begin in U.K. in IBS
patients. DailyDrugNews.com (Daily Essentials) Sept 18, 2001.

2. Alizyme highlights product development efforts.
DailyDrugNews.com (Daily Essentials) Oct 18, 2001.

Original monograph - Drugs Fut 1987, 12: 1009.

Retigabine Antiepileptic

EN: 227505

C16H18FN3O2 Arzneimittelwerk Dresden;
Asta Medica; Wyeth-Ayerst
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these and previous findings suggest that thiazolidine-
diones may not exacerbate foam cell formulation and
may exert beneficial arterial wall cellular effects, in addi-
tion to their favorable influence on systemic risk factors
for atherosclerosis (2).

A major clinical trial designed to investigate the impact
of reducing insulin resistance on cardiovascular morbidi-
ty and mortality in type 2 diabetes has been jointly
launched by Takeda and Lilly. The PROspective Actos®

Clinical Trial In macroVascular Events (PROactive) will
enroll 5000 patients in 10 European countries over 4
years to investigate whether pioglitazone hydrochloride
can prevent the progression of macrovascular disease,
which is associated with cardiovascular events such as
myocardial infarction, in type 2 diabetics. Previous clinical
trials have demonstrated that controlling blood glucose
levels, reducing high blood pressure and treatment with
conventional therapy (i.e., sulfonylureas and insulin) can
reduce the risk of microvascular events such as damage
to the kidneys, eyes and nerves in the hands and feet.
However, such treatment does not appear to produce
similar significant reductions in macrovascular events
such as heart attack, stroke and amputation. Based on
the hypothesis that insulin resistance, found in the major-
ity of patients with type 2 diabetes, is the cause of these
macrovascular events, the PROactive trial has been
designed to compare the effects of conventional oral ther-
apy and therapy supplemented with pioglitazone on pro-
gression to the combined endpoint of heart attack, stroke,
amputation, revascularization or cardiovascular death (3).

Pioglitazone hydrochloride (Actos®) is now available
from Takeda in the U.K. for use in combination with met-
formin in obese patients, or with a sulfonylurea in patients
with intolerance or contraindication to metformin, in the
treatment of type 2 diabetes inadequately controlled by
maximum tolerated doses of metformin or sulfonylurea.
The product is presented in the form of tablets containing
15 mg and 30 mg of active ingredient (4).

1. Nathwani, A. (SmithKline Beecham plc). Novel treatment. WO
0076488.

2. Moore, K.J. et al. The role of PPAR-γ in macrophage differen-
tiation and cholesterol uptake. Nat Med 2001, 7(1): 41.

3. Four-year PROactive study examines effects of Actos on car-
diovascular risk. DailyDrugNews.com (Daily Essentials) Jan 9,
2001.

4. Actos may now be prescribed in U.K. for the management of
type 2 diabetes. DailyDrugNews.com (Daily Essentials) Jan 26,
2001.
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4. Paul, J., Ferron, G.M., Richards, L., Getsy, J., Troy, S.M.
Retigabine does not alter the pharmacokinetics of a low-dose
oral contraceptive in women. Neurology 2001, 56(8, Suppl. 3):
Abst P05.052.

5. Ferron, G.M., Patat, A., Parks, V., Rolan, P., Troy, S. Lack of
pharmacokinetic interaction between retigabine and phenobarbi-
tal at steady-state in healthy subjects. Clin Pharmacol Ther
2001, 69(2): Abst PII-64.

Original monograph - Drugs Fut 1995, 20: 1112.

Additional References
De Sarro, G. et al. Influence of retigabine on the anticonvulsant
activity of some antiepileptic drugs against audiogenic seizures
in DBA/2 mice. Naunyn-Schmied Arch Pharmacol 2001, 363(3):
330.

Ferron, G.M. et al. Pharmacokinetic interaction between valproic
acid, topiramate, phenytoin or carbamazepine and retigabine in
epileptic patients. Clin Pharmacol Ther 2001, 69(2): Abst PI-70.

Rundfeldt, C. et al. Retigabine stabilizes neuronal cell activity in
epileptic patients by activating KCNQ2/3 channels and its muta-
tion. Soc Neurosci Abst 2000, 26(Part 2): Abst 662.12.

Sachdeo, R.C. et al. An early determination of drug-drug inter-
action between valproic acid, phenytoin, carbamazepine or topi-
ramate, and retigabine in epileptic patients. Neurology 2001,
56(8, Suppl. 3): Abst P05.041.

Schroder, R.L. et al. KCNQ4 channel activation by BMS-204352
and retigabine. Neuropharmacology 2001, 40(7): 888.

Rufinamide Antiepileptic
RUF-331 Treatment of Neurogenic Pain
CGP-33101
Xilep®

EN: 132089

C10H8F2N4O Novartis

The results from a study examining the efficacy and
safety of adjunctive therapy with rufinamide in epileptic
patients were published recently. The trial was a multi-
center, double-blind, randomized, placebo-controlled,
parallel-group study enrolling 50 patients with partial or
primary generalized tonic-clonic seizures who received
rufinamide at escalating doses from 400-1600 mg/day or
placebo over 28 days. In evaluable patients (23 on rufi-
namide, 21 on placebo), a reduction in seizure frequency
of 41% was recorded in those receiving rufinamide, com-
pared to an increase in seizure frequency of 52% in
patients given placebo. Moreover, a reduction in seizure
frequency of at least 50% compared to baseline was seen
in 39% of rufinamide-treated patients but only 16% of
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Retigabine (0.1-10 µM) was shown to enhance cur-
rent through KCNQ2/Q3 potassium channels expressed
in Chinese hamster ovary cells, suggesting that these
channels play a role in the anticonvulsant activity of reti-
gabine and are a molecular target for the drug (1).

A study of the mechanism of action of retigabine found
that the drug concentration-dependently potentiated
GABA-induced currents in rat cortical neurons. Retiga-
bine also inhibited voltage-activated Na+ and Ca2+ chan-
nels as well as kainate-induced currents at the highest
concentration tested (100 µmol/l). The drug had no inter-
action with NMDA-induced currents (2).

Single doses of retigabine were found to significantly
reduce glutamate and glutamine concentrations in the
brains of mice, while 5-day treatment significantly
reduced the activity of γ-aminobutyric acid (GABA)-
transaminase. This indicates that retigabine may function
in part by blocking GABA metabolism and lowering
concentrations of excitatory neurotransmitters in the
brain (3).

Women taking ethinyl estradiol/norgestrel were found
to be exposed to efficacious concentrations of the contra-
ceptive when taking retigabine concomitantly. In the
study, 18 women were given ethinyl estradiol 0.03
mg/norgestrel 0.3 mg for 2 menstrual cycles and retiga-
bine 150 mg was administered 3 times daily on days
10-13 of the second cycle. Coadministration of retigabine
did not significantly alter the pharmacokinetics of either
ethinyl estradiol or norgestrel. No clinically important
alterations in laboratory values, vital signs or ECGs were
seen and adverse events were mild (headache, nausea,
sleepiness and vaginitis). Retigabine was well tolerated
and no serious adverse events were reported (4).

Results from a study conducted in 15 healthy male
volunteers showed tolerability and no pharmacokinetic
interaction between phenobarbital and retigabine.
Following a single oral dose of retigabine (200 mg), the
mean AUC and t1/2 values were 4050 ng.h/ml and 6.5 h,
respectively. When increasing doses of retigabine (100-
200 mg every 8 h for 6 days) were administered with phe-
nobarbital (90 mg p.o. every 8 h for 28 days) there were
no changes in the AUC and t1/2 values of retigabine. The
exposure to phenobarbital was also unchanged after
given alone and in combination with retigabine (303 vs.
299 mg.h/ml) (5).

1. Wickenden, A.D., Yu, W., Zou, A., Jegla, T., Wagoner, P.K.
Retigabine, a novel anti-convulsant, enhances activation of
KCNQ2/Q3 potassium channels. Mol Pharmacol 2000, 58(3):
591.

2. Rundfeldt, C., Netzer, R. Investigations into the mechanism of
action of the new anticonvulsant retigabine. Arzneim-Forsch
Drug Res 2000, 50(12): 1063.

3. Sills, G.J., Rundfeldt, C., Buthler, E., Forrest, G., Thompson,
G.G., Brodie, M.J. A neurochemical study of the novel antepilep-
tic drug retigabine in mouse brain. Pharmacol Res 2000, 42(6):
553.
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respectively. The combination also reduced clonogenic
survival by 82%, as compared to 30 and 34% with
EB-1089 alone and fractionated radiation alone, respec-
tively. The drug enhanced fractionated radiation-induced
apoptosis through changes in cell morphology and the
induction of DNA fragmentation. The response to frac-
tionated radiation in the p53 mutant MDA-MB231 breast
tumor cell line was not enhanced by EB-1089 (2).

Researchers implanted LNCaP prostate cancer cells
in mice to test the effect of EB-1089 treatment. Treatment
began immediately following cell implant with no time
allowed for tumor development. EB-1089 effectively pre-
vented the development of large tumors from these cells.
Most of the treated animals had small tumors at the end
of the study, although preliminary analysis indicated that
the mitotic index in these tumors was significantly
reduced. Treatment with EB-1089 appeared to retard
tumor development, as most of the small tumors resem-
bled early-stage control tumors. Treated tumors showed
little LNCaP cell growth and severely compromised host
stromal recruitment, while control tumors were vascular
and recruited an extensive stromal support meshwork.
Neither hypercalcemia nor weight loss was seen in the
mice during the study (3).

Seocalcitol was investigated in a mouse model in
which over half of the animals develop spontaneous
hepatocellular carcinomas. Mice were divided into groups
to receive the vehicle or seocalcitol at a dose of 0.5
g/ml/kg i.p. every other day for 2, 4 or 6 months starting
at 4 months of age. A highly significant beneficial effect
was established for seocalcitol on the incidence of hepa-
tocellular carcinomas, with an overall incidence of 3.9%
versus 36.4% in vehicle-treated controls; no animals
treated with seocalcitol for at least 4 months developed
hepatocellular carcinomas and only 11.1% of those treat-
ed for just 2 months developed these cancers (4).

1. Larsen, S.S., Heiberg, I., Lykkesfeldt, A.E. Anti-oestrogen
resistant human breast cancer cell lines are more sensitive
towards treatment with the vitamin D analogue EB1089 than par-
ent MCF-7 cells. Br J Cancer 2001, 84(5): 686.

2. Gerwitz, D.A., Gupta, M.S. Enhancement of breast tumor cell
sensitivity to fractionated radiation and susceptibility to apoptosis
by the vitamin D3 analog EB 1089. Proc Amer Assoc Cancer Res
2001, 42: Abst 502.

3. Murthy, S., Polek, T.C., Ayala, G., Weigel, N.L. EB1089 arrests
LNCaP tumors at an early stage of development and inhibits
stromal recruitment in a nude mouse model. Proc Amer Assoc
Cancer Res 2001, 42: Abst 2153.

4. Sahpazidou, D., Toliou, T., Stravoravdi, P., Geromichalos, G.,
Natsis, K., Nenopoulou, H., Boukovinas, J., Papakotoulas, P.,
Gigis, P. Significant experimental decrease of the hepatocarci-
noma (HPC) incidence in C3H/SY mice after administration of
EB1089, a vitamin D analogue. Eur J Cancer 2001, 37(Suppl. 6):
Abst 277.

Original monograph - Drugs Fut 1993, 18: 1057.

placebo-treated patients. Adverse events consisted main-
ly of neurological signs and symptoms and were mostly
mild or moderate in severity. Adverse events occurring
more frequently on rufinamide than on placebo were
tiredness, fatigue and lethargy and tremor. Pharmaco-
kinetic analysis was performed after single doses of rufi-
namide (800 mg) before and after the double-blind phase.
The results demonstrated a steady-state tmax of 3.4 h and
a mean t1/2 of 7.3 h. No accumulation or autoinduction of
rufinamide metabolism was seen. Plasma rufinamide
AUC and t1/2 values were significantly lower in patients
also receiving carbamazepine or phenytoin compared to
patients receiving concomitant valproate, but this interac-
tion was not expected to be clinically relevant.
Furthermore, the lack of effect of rufinamide on the phar-
macokinetics of carbamazepine, phenytoin or valproate
provided further indication that no dose adjustment will be
necessary when rufinamide is given concomitantly with
other AEDs (1).

1. Palhagen, S., Canger, R., Henriksen, O., van Parys, J.A.,
Riviere, M.E., Karolchyk, M.A. Rufinamide: A double-blind,
placebo-controlled proof of principle trial in patients with epilep-
sy. Epilepsy Res 2001, 43(2): 115.

Original monograph - Drugs Fut 2000, 25: 1145.

Seocalcitol Oncolytic

EN: 174617

C30H46O3 Leo

Two different breast cancer cell lines resistant to
antiestrogens showed greater sensitivity to EB-1089 than
the parent MCF-7 cell line, suggesting that the drug may
be useful for patients who become refractory to antiestro-
gen therapy. The antiapoptotic protein Bcl-2 appeared to
be a predictive marker for response to EB-1089 (1).

The interaction of EB-1089 with fractionated radiation
(5 x 2 Gy over 5 days) was investigated in breast tumor
cells. In MCF-7 cells the number of viable cells was
reduced by 75, 84 and 95% by fractionated radiation
alone, EB-1089 alone and the combination of preexpo-
sure to EB-1089 for 2 days and fractionated radiation,
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pancreatic cancer cells. J Jpn Pancreas Soc 2001, 16(3): Abst
O-34.

2. Goto, M. et al. Inhibitory effects of a neutrophil elastase
inhibitor (ONO-5046 Na) on ischemia-reperfusion injury in a rat
model of lower limb ischemia/reperfusion injury. J Jpn Coll Angiol
2000, 40(9): Abst A2-12.

Original monograph - Drugs Fut 1994, 19: 1000.

Additional Reference
Ueno, M. et al. Effect of a neutrophil elastase inhibitor (ONO-
5046 Na) on ischemia/reperfusion injury using the left-sided het-
erotopic canine heart transplantation model. J Heart Lung
Transplant 2001, 20(8): 889.

TOP-53 Oncolytic

EN: 188095

C28H36N2O7.2HCl Taiho

Investigations of the mechanism of action of TOP-53
found topoisomerase II to be the primary cytotoxic target.
TOP-53 showed greater activity in increasing topoiso-
merase II-mediated DNA cleavage than its parent com-
pound, etoposide, and was highly active against human
topoisomerase IIalpha and Iibeta in vitro. Both etoposide
and TOP-53 demonstrated similar DNA cleavage site
specificity and both drugs increased the level of enzyme-
mediated DNA breaks, mostly by inhibiting the DNA reli-
gation activity of the enzyme. The enhanced cytotoxicity
of TOP-53 appeared to be due to its enhanced activity
against topoisomerase II (1).

The mechanism of TOP-53 distribution to the lung and
lung-localized tumor was investigated in a study compar-
ing its interaction with phospholipids in vitro to that of
etoposide. Tissue phosphatidyl serine content and bind-
ing affinity were concluded to be the determining factors
for the distribution of TOP-53. Specific accumulation of
TOP-53 in the lung resulted in greater antitumor activity
against cancer metastasizing to the lung as compared to
etoposide, with increases of life span of 171 and 78%,
respectively (2).
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Additional References
Akutsu, N. et al. Regulation of gene expression by 1α,25-dihy-
droxyvitamin D3 and its analog EB1089 under growth-inhibitory
conditions in squamous carcinoma cells. Mol Endocrinol 2001,
15(7): 1127.

Bernardi, R.J. et al. Anti-proliferative effects of 1α,25-dihydrox-
yvitamin D3 and vitamin D analogs on murine endothelial cells.
Proc Amer Assoc Cancer Res 2001, 42: Abst 1121.

Blaehr, L.K.A. et al. Polyclonal antibodies to EB1089 (seocalci-
tol), an analog of 1α,25-dihydroxyvitamin D3. Steroids 2001,
66(7): 539.

Lin, R. et al. Large-scale profiling of 1,25-dihydroxyvitamin D3
and EB1089 target genes in cancer cells using cDNA and
oligonucleotide arrays. 83rd Annu Meet Endocr Soc (June 20-23,
Denver) 2001, Abst P3-422.

Maenpaa, P.H. et al. Vitamin D3 analogs (MC 1288, KH 1060, EB
1089, GS 1558, and CB 1093): Studies on their mechanism of
action. Steroids 2001, 66(3-5): 223.

White, J. et al. Low calcemic vitamin D3 analog EB1089 induces
the growth arrest and DNA damage gene GADD45 and inhibits
growth of head and neck squamous tumors. 83rd Annu Meet
Endocr Soc (June 20-23, Denver) 2001, Abst P1-222.

Sivelestat Sodium Hydrate
Elaspol® Treatment of ARDS

EN: 157441

C20H21N2O7S.Na.4H2O Ono; Lilly

Sivelestat sodium hydrate has been shown to inhibit
the liver metastasis of human pancreatic cancer S2-013
in SCID mice when given prior to tumor cell inocula-
tion (1).

Sivelestat had beneficial effects in a rat model of
lower limb ischemia/reperfusion injury. The compound
was administered at a dose of 10 or 30 mg/kg i.v. follow-
ing ischemia and before reperfusion, and significant and
dose-dependent reductions in elevated creatine phos-
phokinase levels were seen at 3 and 6 h after reperfusion.
Sivelestat is currently undergoing regulatory review in
Japan as a treatment for acute lung injury and acute res-
piratory distress syndrome (ARDS) (2).

1. Inoue, K., Hirota, M., Nozawa, F., Shibata, M., Kuwata, K.,
Kimura, Y., Ohmuraya, M., Iwamura, T., Ogawa, M. ONO-5046
Na, a neutrophil elastase inhibitor, inhibits hepatic metastasis of
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specifically to HTB-121 breast cancer cells. In mice with

breast cancer xenografts, approximately 1.3% of the

injected dose of the complex was localized in the tumor

after 2 h. The complex is therefore a promising radio-

pharmaceutical for use in imaging to detect breast cancer

(1).

The effects of vapreotide were investigated in 227

patients with cirrhosis who were hospitalized with variceal

bleeding. Patients were randomized to receive placebo or

vapreotide (50 µg i.v. bolus followed by 50 µg/h i.v. infu-

sion for 5 days) prior to endoscopic treatment. A total of

98 patients per treatment group were available for evalu-

ation. The primary objective of the study was survival and

control of bleeding, which was achieved in 66% and 50%

of patients in the vapreotide and placebo treatment

groups, respectively. Although vapreotide patients requi-

red significantly fewer transfusions, the overall survival

rates at 42 days were similar (2).
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The somatostatin analog RC-160 was labeled with the
short-lived radionuclide technetium-99m using the 3+1
mixed ligand approach. This complex was found to bind
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