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Peldesine is an inhibitor of the enzyme purine nucleoside phos-
phorylase and is reported to suppress T-cell proliferation. It has
been investigated in the management of cutaneous T-cell lym-
phomas, and has also been tried topically in psoriasis and some
T-cell mediated eye disorders.

Pemetrexed Disodium 

(BANM, USAN, rINNM)

LY-231514 (pemetrexed or pemetrexed disodium); MTA; Multi-
targeted Antifolate; Pemetreksed Disodyum; Pemetrexed disódi-
co; Pémétrexed Disodique; Pemetrexedum Dinatricum. Diso-
dium N-{p-[2-(2-amino-4,7-dihydro-4-oxo-1H-pyrrolo[2,3-d]py-
rimidin-5-yl)ethyl]benzoyl}-L-glutamate.

Динатрий Пеметрексед

C20H19N5Na2O6 = 471.4.

CAS — 137281-23-3 (pemetrexed); 150399-23-8 (pe-
metrexed disodium).

ATC — L01BA04.

ATC Vet — QL01BA04.

(pemetrexed)

NOTE. In practice, pemetrexed is given as the disodium heptahy-
drate (C20H19N5Na2O6,7H2O = 597.5).

Incompatibility. Licensed product information states that pe-
metrexed is physically incompatible with diluents containing
calcium, including Ringer’s solution and lactated Ringer’s solu-
tion. A study1 found pemetrexed disodium 20 mg/mL to be
physically incompatible with 24 drugs resulting in precipitation
or colour change during simulated Y-site administration. These
drugs include amphotericin B, some cephalosporin and ce-
phamycin antibacterials, chlorpromazine hydrochloride, cipro-
floxacin, dobutamine hydrochloride, doxorubicin hydrochloride,
doxycycline hyclate, droperidol, gemcitabine hydrochloride,
gentamicin sulfate, irinotecan hydrochloride, metronidazole, mi-
nocycline hydrochloride, mitoxantrone hydrochloride, nalbu-
phine hydrochloride, ondansetron hydrochloride, prochlorpera-
zine edisilate, tobramycin sulfate, and topotecan hydrochloride.
1. Trissel LA, et al. Physical compatibility of pemetrexed disodium

with other drugs during simulated Y-site administration. Am J
Health-Syst Pharm 2004; 61: 2289–93.

Stability. Licensed product information states that pemetrexed
is chemically and physically stable, once reconstituted and dilut-
ed, for 24 hours either refrigerated at 2° to 8° or at 25°; from a
microbiological point of view, solutions should be used immedi-
ately, unless prepared under controlled and validated aseptic con-
ditions. 
Pemetrexed, reconstituted in polypropylene syringes with sodi-
um chloride 0.9% to a concentration of 25 mg/mL, was found to
be both chemically and physically stable for 2 days when stored
at room temperature, and for 31 days when refrigerated.1 Al-
though pemetrexed solutions of 2, 10, and 20 mg/mL in glucose
5% and sodium chloride 0.9% in PVC bags were chemically sta-
ble for 90 days when frozen at −20°, microparticulates formed,
possibly related to the PVC containers. Pemetrexed solutions
should therefore not be frozen.2

1. Zhang Y, Trissel LA. Physical and chemical stability of peme-
trexed solutions in plastic syringes. Ann Pharmacother 2005; 39:
2026–8. 

2. Zhang Y, Trissel LA. Physical instability of frozen pemetrexed
solutions in PVC bags. Ann Pharmacother 2006; 40: 1289–92.

Adverse Effects, Treatment, and Precau-
tions
As for Raltitrexed, p.766. 
Pemetrexed may also cause fatigue, stomatitis, pharyn-
gitis, dyspnoea, chest pain, and neuropathy. Rare cases
of hepatitis, colitis, and intestinal pneumonitis have oc-
curred; fatalities have been reported. Serious renal
events, including acute renal failure, have been report-
ed with pemetrexed when it was used either alone or
with other cytotoxic drugs; most patients had underly-

ing risk factors such as dehydration, hypertension, or
diabetes. Cardiovascular events, including myocardial
infarction and cerebrovascular events, have occurred
rarely, usually when pemetrexed was used with other
cytotoxic drugs. Cases of radiation pneumonitis and ra-
diation recall have been reported in patients treated
with radiotherapy. Hypersensitivity reactions may oc-
cur. 
Complete blood cell counts should be monitored, and
folate and vitamin B12 are given as prophylaxis against
haematological and gastrointestinal toxicity during pe-
metrexed therapy. Pre-treatment with a corticosteroid,
such as oral dexamethasone, reduces the incidence and
severity of skin reactions.

Interactions
For a general outline of antineoplastic drug interac-
tions, see p.642. 
High doses of NSAIDs and aspirin may decrease pe-
metrexed elimination. In patients with mild to moder-
ate renal impairment (creatinine clearance 45 to
79 mL/minute) high doses of NSAIDs and aspirin
should be avoided from 2 days before until 2 days after
pemetrexed use, and NSAIDs that have longer half-
lives, such as piroxicam, should be avoided from 5
days before until 2 days after pemetrexed.
Analgesics. Enteric-coated aspirin 325 mg given orally every 6
hours for a total of 9 doses before pemetrexed, did not affect the
pharmacokinetic profile of pemetrexed in an interaction study;
the authors considered no dose adjustment necessary when mod-
erate doses of aspirin were given with pemetrexed. However, this
result could not be extrapolated to high-dose aspirin regimens, as
the interaction might be dependent on salicylate concentrations.
In contrast, oral ibuprofen 400 mg every 6 hours for a total of 9
doses before pemetrexed significantly reduced systemic peme-
trexed clearance. Despite an increase in pemetrexed exposure, no
increase in toxicity was seen. Dose adjustments were not consid-
ered necessary in patients with normal renal function (defined as
creatinine clearance of 80 mL/minute or greater). However, in
patients with pre-existing reduced pemetrexed clearance due to
renal impairment, giving ibuprofen may result in further increas-
es in pemetrexed exposure; the authors advised caution when us-
ing these 2 drugs together in patients with a creatinine clearance
of less than 80 mL/minute.1 For licensed drug information re-
garding the use of aspirin and NSAIDs with pemetrexed, see
above.
1. Sweeney CJ, et al. Two drug interaction studies evaluating the

pharmacokinetics and toxicity of pemetrexed when coadminis-
tered with aspirin or ibuprofen in patients with advanced cancer.
Clin Cancer Res 2006; 12: 536–42.

Pharmacokinetics
Pemetrexed has a plasma elimination half-life of 3.5
hours in patients with normal renal function. In-vitro
data indicate that pemetrexed is about 81% bound to
plasma proteins. It undergoes limited hepatic metabo-
lism, and about 70 to 90% of a dose is eliminated
unchanged in the urine within 24 hours.

Uses and Administration
Pemetrexed is primarily a thymidylate synthase inhib-
itor like raltitrexed (p.766), but it also inhibits other
folate-dependent enzymes involved in purine synthesis
such as dihydrofolate reductase and glycinamide ribo-
nucleotide formyltransferase. It is used as second-line
monotherapy or first-line with cisplatin in the treat-
ment of locally advanced or metastatic non-small cell
lung cancer (p.668). It is also used with cisplatin in the
first-line treatment of unresectable malignant pleural
mesothelioma (p.669). 
Pemetrexed is given as the disodium heptahydrate but
doses are expressed in terms of the base: pemetrexed
disodium heptahydrate 1.4 g is equivalent to about 1 g
of pemetrexed. A dose of pemetrexed 500 mg/m2 is
given by intravenous infusion over 10 minutes. The
dose may be repeated in 21-day cycles, and should be
adjusted according to toxicity. In combination therapy,
cisplatin is given about 30 minutes after the end of pe-
metrexed infusion. 

Pre-treatment with oral dexamethasone 4 mg twice
daily for 3 days is recommended, starting the day be-
fore pemetrexed. At least 5 doses of oral folic acid
(350 micrograms to 1 mg) should be taken during the
7 days before the first dose of pemetrexed; dosing
should continue throughout pemetrexed therapy, and
for 21 days after the last pemetrexed dose. Patients
should also receive an intramuscular injection of vita-
min B12 1 mg in the week before the first pemetrexed
dose, and once every 3 cycles thereafter; subsequent
injections may be given on the same day as peme-
trexed. 
Pemetrexed is under investigation as an antifolate an-
timetabolite in the treatment of colon, pancreatic,
breast, and head and neck cancer.
◊ References.
1. Smit EF, et al. Alimta  (pemetrexed disodium) as second-line

treatment of non-small-cell lung cancer: a phase II study. Ann
Oncol 2003; 14: 455–60. 

2. Vogelzang NJ, et al. Phase III study of pemetrexed in combina-
tion with cisplatin versus cisplatin alone in patients with malig-
nant pleural mesothelioma. J Clin Oncol 2003; 21: 2636–44. 

3. Hanna N, et al. Randomized phase III trial of pemetrexed versus
docetaxel in patients with non-small-cell lung cancer previously
treated with chemotherapy. J Clin Oncol 2004; 22: 1589–97. 

4. Hochster HS. The role of pemetrexed in the treatment of gas-
trointestinal malignancy. Clin Colorectal Cancer 2004; 4:
190–5. 

5. Hazarika M, et al. Pemetrexed in malignant pleural mesothelio-
ma. Clin Cancer Res 2005; 11: 982–92. 

6. Puto K, Garey JS. Pemetrexed therapy for malignant pleural
mesothelioma. Ann Pharmacother 2005; 39: 678–83. 

7. Rollins KD, Lindley C. Pemetrexed: a multitargeted antifolate.
Clin Ther 2005; 27: 1343–82. 

8. Martin M. Clinical experience with pemetrexed in breast cancer.
Semin Oncol 2006; 33 (suppl 2): S15–S18. 

9. Anonymous. Can pemetrexed help in malignant mesothelioma?
Drug Ther Bull 2006; 44: 77–80. 

10. Dundar Y, et al. Pemetrexed disodium for the treatment of ma-
lignant pleural mesothelioma: a systematic review and econom-
ic evaluation. Health Technol Assess 2007; 11: 1–90. 

11. Green J, et al. Pemetrexed disodium in combination with cispl-
atin versus other cytotoxic agents or supportive care for the
treatment of malignant pleural mesothelioma. Available in The
Cochrane Database of Systematic Reviews; Issue 1. Chichester:
John Wiley; 2007 (accessed 24/08/07). 

12. Longo-Sorbello GS, et al. Role of pemetrexed in non-small cell
lung cancer. Cancer Invest 2007; 25: 59–66.

Administration in renal impairment. A pharmacokinetic
study1 found that pemetrexed clearance decreased with declining
renal function. Although systemic exposure increased in these
patients, this was not associated with an increase in drug-related
dose-limiting toxicities for patients with a GFR of 40 mL/minute
or more and receiving vitamin supplementation (folic acid and
vitamin B12 supplementation appears to reduce toxicity without
altering pemetrexed pharmacokinetics). Patients with a GFR of
80 mL/minute or more tolerated a dose of pemetrexed
600 mg/m2, given intravenously every 3 weeks, whereas patients
with a GFR of 40 to 79 mL/minute tolerated 500 mg/m2 every 3
weeks. One patient with a GFR of 19 mL/minute died as a result
of treatment-related toxicity and accrual into this group was
stopped. As a result, no data were available for patients with a
GFR below 40 mL/minute. 
Licensed product information states that no dose adjustment is
necessary in patients with a creatinine clearance (CC) of
45 mL/minute or more. Use in patients with a CC of less than
45 mL/minute is not recommended due to lack of data. Caution
is advised when giving pemetrexed with NSAIDs in patients
whose CC is less than 80 mL/minute (see Interactions, above).
1. Mita AC, et al. Phase I and pharmacokinetic study of pemetrexed

administered every 3 weeks to advanced cancer patients with
normal and impaired renal function. J Clin Oncol 2006; 24:
552–62.

Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Alimta; Austral.: Alimta; Belg.: Alimta; Canad.: Alimta; Chile: Alim-
ta; Elimta†; Cz.: Alimta; Denm.: Alimta; Fin.: Alimta; Fr.: Alimta; Ger.: Al-
imta; Gr.: Alimta; Hong Kong: Alimta; Hung.: Alimta; Irl.: Alimta; Israel:
Alimta; Ital.: Alimta; Malaysia: Alimta; Neth.: Alimta; Norw.: Alimta; NZ:
Alimta; Pol.: Alimta; Rus.: Alimta (Алимта); Singapore: Alimta; Spain:
Alimta; Swed.: Alimta; Switz.: Alimta; Thai.: Alimta; Turk.: Alimta; UK:
Alimta; USA: Alimta.

Pemtumomab

Profile
Pemtumomab is a radiolabelled monoclonal antibody of murine
origin that binds to muc-1, an epithelial cell surface protein on
tumour cells. It has been investigated for the treatment of various
cancers, including ovarian and gastric cancers, but results have
been disappointing.
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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

Pentostatin (BAN, USAN, rINN)

CI-825; Covidarabine; Co-vidarabine; Deoxycoformycin; 2′-De-
oxycoformycin; NSC-218321; PD-81565; Pentostatina; Pento-
statine; Pentostatinum. (R)-3-(2-Deoxy-β-D-erythro-pentofuran-
osyl)-3,6,7,8-tetrahydroimidazo[4,5-d][1,3]diazepin-8-ol; 1,2-Di-
deoxy-1-[(R)-3,6,7,8-tetrahydro-8-hydroxyimidazo[4,5-d][1,3]-
diazepin-3-yl]-D-erythro-pentofuranose.
Пентостатин
C11H16N4O4 = 268.3.
CAS — 53910-25-1.
ATC — L01XX08.
ATC Vet — QL01XX08.

Adverse Effects and Precautions
The most common adverse effects in patients receiving
pentostatin include myelosuppression (and in particu-
lar suppression of CD4+ lymphocyte subset), head-
ache, abdominal pain, fever and chills, gastrointestinal
disturbances (notably diarrhoea and nausea and vomit-
ing), hypersensitivity reactions, and hepatotoxicity.
Central neurotoxicity may be manifest as tiredness,
anxiety, depression, sleep disturbances, and paraesthe-
sias: treatment should be withheld or stopped in such
patients. Impaired renal function and pulmonary toxic-
ity (cough, dyspnoea, and pneumonia) may occur. Se-
vere toxicity in early studies, affecting mainly the
CNS, kidneys, liver, and lungs, was associated with the
use of doses higher than those currently recommended
and produced some fatalities. 
Other adverse effects reported with pentostatin include
dry skin and rashes (sometimes severe and worsening
with continued treatment), pruritus, conjunctivitis, alo-
pecia, arthralgia and myalgia, peripheral oedema,
thrombophlebitis, and cardiovascular disorders includ-
ing arrhythmias, angina pectoris, and heart failure. 
Pentostatin should not be given to patients with im-
paired renal function, or in active infection. It is tera-
togenic in animals and potentially genotoxic: it is
therefore contra-indicated in pregnancy and men re-
ceiving pentostatin should not father children for 6
months after therapy.

Interactions
Pentostatin should not be given with fludarabine, as the
combination may increase pulmonary toxicity. A simi-
lar increase in toxicity is expected when pentostatin is
used with vidarabine. 
Use of pentostatin with carmustine, etoposide and
high-dose cyclophosphamide, has produced acute pul-
monary oedema and hypotension, leading to death.
Pentostatin should therefore not be given with high-
dose cyclophosphamide.
Allopurinol. Fatal acute necrotising arteritis developed in a pa-
tient given pentostatin and allopurinol.1 Although the hypersen-
sitivity vasculitis may have been due to allopurinol alone there is
circumstantial evidence to suggest that pentostatin may predis-
pose patients to drug hypersensitivity and it may be wise to avoid
this combination, and to observe pentostatin-treated patients
closely for allergic manifestations.
1. Steinmetz JC, et al. Hypersensitivity vasculitis associated with

2-deoxycoformycin and allopurinol therapy. Am J Med 1989; 86:
498–9.

Pharmacokinetics
After intravenous injection, pentostatin has an elimina-
tion half-life of about 6 hours. Approximately 90% of
a dose is excreted in the urine as unchanged drug and

metabolites. Pentostatin crosses the blood-brain barrier
and can be measured in the CSF.

Uses and Administration
Pentostatin is a potent inhibitor of the enzyme adenos-
ine deaminase and probably exerts its cytotoxic actions
through the interruption of normal purine metabolism
and DNA synthesis. Lymphocytes are particularly sen-
sitive to its actions. 
Pentostatin is used as a single agent in the treatment of
hairy-cell leukaemia (p.654), in usual doses of
4 mg/m2 every other week. The dose is given as an in-
travenous bolus injection, or as an infusion over 20 to
30 minutes. Hydration with 500 mL to 1 litre of glu-
cose 5% in sodium chloride 0.18 or 0.9%, or equiva-
lent, is recommended beforehand; a further 500 mL of
the hydration solution should be infused once the drug
has been given. 
Pentostatin has been tried in cutaneous T-cell lympho-
mas (see Mycosis Fungoides, p.657) and histiocytic
syndromes (p.650). It is also under investigation in
some other lymphoid malignancies, including chronic
lymphocytic leukaemia (p.653) and non-Hodgkin’s
lymphomas (p.656) and for the management of chron-
ic graft-versus-host disease following haematopoietic
stem cell transplantation (p.1811).
◊ References.
1. Grever MR, et al. Pentostatin in the treatment of hairy-cell

leukemia. Best Pract Res Clin Haematol 2003; 16: 91–9. 
2. Drapkin R, et al. Results of a phase II multicenter trial of pento-

statin and rituximab in patients with low grade B-cell non-Hodg-
kin’s lymphoma: an effective and minimally toxic regimen. Clin
Lymphoma 2003; 4: 169–75. 

3. Tsimberidou AM, et al. Phase II study of pentostatin in advanced
T-cell lymphoid malignancies: update of an MD Anderson Can-
cer Center series. Cancer 2004; 100: 342–9. 

4. Tsiara SN, et al. Treatment of resistant/relapsing chronic lym-
phocytic leukemia with a combination regimen containing deox-
ycoformycin and rituximab. Acta Haematol (Basel) 2004; 111:
185–8. 

5. Dillman RO. Pentostatin (Nipent ) in the treatment of chronic
lymphocyte leukemia and hairy cell leukemia. Expert Rev Anti-
cancer Ther 2004; 4: 27–36. 

6. Higman M, et al. Pentostatin—pharmacology, immunology, and
clinical effects in graft-versus-host disease. Expert Opin Phar-
macother 2004; 5: 2605–13.

Preparations
Proprietary Preparations (details are given in Part 3)
Canad.: Nipent†; Fr.: Nipent; Ger.: Nipent; Gr.: Nipent; Ital.: Nipent;
Neth.: Nipent; Port.: Nipent; Spain: Nipent; UK: Nipent; USA: Nipent.

Peplomycin Sulfate (USAN, rINNM)

NK-631; Pepleomycin Sulphate; Peplomycin Sulphate; Péplomyc-
ine, Sulfate de; Peplomycini Sulfas; Sulfato de peplomicina. N1-{3-
[(S)-(α-Methylbenzyl)amino]propyl}bleomycinamide sulphate.
Пепломицина Сульфат
C61H88N18O21S2,H2SO4 = 1571.7.
CAS — 68247-85-8 (peplomycin); 70384-29-1 (peplomy-
cin sulfate).

(peplomycin)

Pharmacopoeias. In Jpn.
Profile
Peplomycin is an antineoplastic derived from bleomycin (see
p.687) and with similar properties. It has been given as the sulfate
in the treatment of a variety of malignant neoplasms, including
lymphomas and tumours of the head and neck, breast, cervix,
lung, prostate, and skin.
Preparations
Proprietary Preparations (details are given in Part 3)
Jpn: Pepleo.

Peretinoin (rINN)

Ácido poliprénico; E-5166; Pérétinoin; Peretinoína; Peretinoi-
num; Polyprenic Acid; Polyprenoic Acid. (all-E)-3,7,11,15-Tetram-
ethyl-2,4,6,10,14-hexadecapentaenoic acid.
Перетиноин; Полипреноевая Кислота
C20H30O2 = 302.5.
CAS — 81485-25-8.

Profile
Peretinoin is a retinoid that has been tried in psoriasis and kera-
toderma and is being studied in the treatment of liver cancers.
◊ References.
1. Muto Y, et al. Prevention of second primary tumors by an acyclic

retinoid, polyprenoic acid, in patients with hepatocellular carci-
noma. N Engl J Med 1996; 334: 1561–7. 

2. Muto Y, et al. Prevention of second primary tumors by an acyclic
retinoid in patients with hepatocellular carcinoma. N Engl J Med
1999; 340: 1046–7. 

3. Takai K, et al. Prevention of second primary tumors by an acy-
clic retinoid in patients with hepatocellular carcinoma: updated
analysis of the long-term follow-up data. Intervirology 2005; 48:
39–45.

Picoplatin (BAN, USAN, rINN)

AMD-473; NX-473; Picoplatine; Picoplatino; Picoplatinum; ZD-
0473. cis-Amminedichloro(2-methylpyridine)platinum(II).
Пикоплатин
C6H10Cl2N2Pt = 376.1.
CAS — 181630-15-9.

Profile
Picoplatin is a platinum derivative that is under investigation as
an intravenous antineoplastic for the treatment of small-cell lung
cancer. It is also under investigation for the treatment of colorec-
tal cancer and prostate cancer. An oral dosage form is also being
developed.

Pipobroman (USAN, pINN)

A-8103; NSC-25154; Pipobromán; Pipobromanum. 1,4-Bis(3-
bromopropionyl)piperazine.
Пипоброман
C10H16Br2N2O2 = 356.1.
CAS — 54-91-1.
ATC — L01AX02.
ATC Vet — QL01AX02.

Profile
Pipobroman is an antineoplastic which appears to act by alkyla-
tion. It may be used in the treatment of polycythaemia vera
(p.654), in patients requiring myelosuppressive therapy, and in
refractory chronic myeloid leukaemia (p.653). 
The usual initial dose for polycythaemia vera is 1 mg/kg daily,
given orally, and increased to 3 mg/kg, if necessary, according to
response. Maintenance dosage is 100 to 200 micrograms/kg
daily. 
The main adverse effect is moderate bone-marrow depression,
which may develop 4 weeks or more from starting treatment.
Anaemia may be marked at higher doses and is usually accom-
panied by leucopenia. Thrombocytopenia and haemolysis have
occurred. In the initial stages of treatment, white cell and platelet
counts should be determined on alternate days and complete
blood counts once or twice weekly. Dosage should be stopped if
the white cell or platelet counts fall below acceptable levels (see
also Bone-marrow Depression, p.639).
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