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CisplatinCisplatin
- A cytotoxic agent

- Effective in epitelial tumors

- Being used in treatment of many tumors as 
either single agent or in combined therapy
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Effective, but toxicity is a major concern

- Nausea-vomiting

- Nephrotoxicity

- Ototoxicity

- Neurotoxicity

- GIS toxicity

- …

CisplatinCisplatin



Adverse events resulted in need for optional
treatments
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LipoplatinLipoplatin

Lipoplatin molecule
Dipalmitoyl phosphatidyl glycerol (DPPG), soy phosphatidyl choline 
(SPC-3), cholesterol and methoxy- polyethylene glycol-distearoyl
phosphatidyl-ethanolamine 
(mPEG2000-DSPE)





• Liposomes contain
• 9% cisplatin

• 91% lipid molecule
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Preclinical studiesPreclinical studies

• Reduced side effect profile
• Tubular damage, nephrotoxicity and other adverse 

events caused by cisplatin in mice and rat studies 
were not observed with Lipoplatin

• Advantage of delivering higher doses
of drug
• Maximum Tolerable Dose of cisplatin in dogs is 70 

mg/m2, whereas Lipoplatin can be administered 
with 150 mg/m2 dose without any prior hydration 
and without any toxicity

Devarajan P, Tarabishi R, Mishra J, Ma Q, Kourvetaris A, Vougiouka M, and Boulikas T (2004) Low 
renal toxicity of Lipoplatin compared to cisplatin in animals. Anticancer Res 24, 2193-2200. 



• Over 130 patients in 4 Phase-I studies

• Over 334 patients in 9 Phase-II studies

• Efficiency shown in NSCLC, gastric, 
breast, pancreas and bladder cancers

• Applied to EMA by 2 completed Phase-III 
studies for license authorization

LipoplatinLipoplatin



Clinical studiesClinical studies
• Phase I – Lipoplatin dose escalation study

• Increased from 25 kg/m2 to 125 mg/m2

• 27 Stage 4 patients refractory to standard treatment 
(19 pancreas, 6 renal cell, 1 gastric, 1 head and neck 
squamous cell)

• Lipoplatin: second/third line, no pre/post-hidration

• Mild hematological and GI toxicity findings

• Nephrotoxicity, neurotoxicity, ototoxicity, hair loss, and 
other adverse events not observed

Stathopoulos GP, Boulikas T, Vougiouka M, Deliconstantinos G, Rigatos S, Darli E, Viliotou V, and Stathopoulos JG (2005) 
Pharmacokinetics and adverse reactions of a new liposomal cisplatin (Lipoplatin): Phase I study. Oncol Rep 13, 589-595. 



PHASE I 
>130 pts

Phase I trial of Lipoplatin (dose 
escalation) and Gemcitabine as a 

second-line chemotherapy in 
patients with non small cell lung 

carcinoma (13 patients)
Froudarakis et al, Cancer 113:2752-60 (2008)

Pharmacokinetics and adverse 
reactions of a new liposomal 
cisplatin (Lipoplatin): Phase I study 
(27 patients)
Stathopoulos et al, Oncol Rep, 13: 589-595 (2005)

Phase I-II trial of Lipoplatin (dose 
escalation) and Gemcitabine as a 
second-line chemotherapy in 
patients with advanced 
pancreatic cancer 
(24 patients)
Stathopoulos et al, Oncol Rep 15, 1201-1204 
(2006)

Phase I study of Lipoplatin 
monotherapy: 350 mg/m2 DLT, 
MTD: 300 mg/m2

Phase I study of Lipoplatin  + 
paclitaxel. DLT: 250 mg/m2

Lipoplatin; 175 mg/m2

paclitaxel.
MTD: 200 mg/m2 Lipoplatin; 175 
mg/m2 paclitaxel (66 patients)

Stathopoulos et al, Liposomal cisplatin dose 
escalation for determining the maximum 
tolerated dose and dose-limiting toxicity: a 
phase I study. Anticancer Res. 30:1317-21 
(2010).



• Phase I / II – Lipoplatin+Gemcitabin dose escalation

• Pretreated advanced pancreas cancer

• Lipoplatin D1, D15, dose escalation, 100 mg/m2 in most cases

• Every 4 weeks, minimum 3 cycles or until progression

• No neurotoxicity, nephrotoxicity, febrile neutropenia

• Grade 3-4 myelotoxicity with 125 mg/m2 lipoplatin+1000 mg/m2

gemcitabine

• 100 mg/m2 Lipoplatin+1000 mg/m2 gemcitabine, D1-D15, every 28 
days, 3 cycles

Stathopoulos GP, Boulikas T, Vougiouka M, Rigatos SK, Stathopoulos JG (2006a) Liposomal cisplatin combined with 
gemcitabine in pretreated advanced pancreatic cancer patients: a phase I-II study. Oncol Rep 15, 1201-1204. 

Clinical studiesClinical studies



• Phase II – Lipoplatin+Gemcitabin

• First and second line chemoresistant pancreas, 
NSCLC, SCHN, bladder cancer

• 2-10 cycles

• No neuropathy, ototoxicity, hepatotoxicity, 
cardiotoxicity or allergic reaction

• Grade I-II nausea-vomiting in 4 patiens (%15,3)
• Myelotoxicity, Grade III in 1 patient, Grade I-II in 15 

patients (%57,6)
• PR 8.3%, SD 58.3%, clinical benefit 66.6%

Stathopoulos GP, Boulikas T, Rigatos SK, Deliconstantinos G, Stathopoulos JG, Darli E, Viliotou V, Vougiouka M, Volakakis 
N (2002). Liposomal cisplatin combined with gemcitabine in pretreated advanced cancer patients. Phase I-II study Annals of 
Oncology 13 (Suppl. 5): page 25 (27th European Society for Medical Oncology Nice, France 
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PHASE II
>334 pts

GI cancer 1st line
Dr. M. Koukourakis,
Univ. Hosp. of Alexandroupolis
Lipoplatin 120mg/m2 D1 plus 5FU 
400mg/m2 D1 plus RT (4Gy D2,3 to 
the pelvis) weekly for 4 weeks against 
locally advanced GI adenocarcinoma
COMPLETED (12 pts)
Int. J. Radiation Oncology Biol. Phys. 
2010 Sep 1;78(1):150-5

PANCREATIC 1st line
EMEA orphan drug
Multicenter (registrational)
Lipoplatin 120mg/m2 D 1,8,15 plus 
Gemcitabine 1000mg/m2 D 1,8
(21 days cycle)
ONGOING (30 pts)
5 Centers in GR

NSCLC 1st line
Multicenter 
Lipoplatin 120mg/m2 D 1,8,15 plus 
Gemcitabine 1000mg/m2 D 1,8
(21 days cycle)
vs cisplatin-gemcitabine
COMPLETED (88 pts)
Mylonakis et al Lung Cancer. 2010 
68:240-7.

BREAST 1st line
American Univ. Hosp. Beirut, Lebanon
Lipoplatin 120 mg/m2 D1, 8, 15 plus 
Vinorelbine 30 mg/m2 D1, 8  
(HER2/neu-negative metastatic cancer)
COMPLETED (35 pts)
Farhat et al 2011 A Phase II Study of 
Lipoplatin (Liposomal Cisplatin)/Vinorelbine
Combination in HER-2/neu-Negative 
Metastatic Breast Cancer. Clin Breast Cancer 
11:384-9

NSCLC 2nd line in 
Pt-treated patients
Lipoplatin 120mg/m2 D 1,8 plus 
Gemcitabine 1000mg/m2 D 1,8  
(21 days cycle)
COMPLETED (48 pts)
Dr. Froudarakis, Alexandroupolis
University Hospital

Urinary & NSCLC 
Patients with renal insufficiency. 
It shows the safety and efficacy 
of Lipoplatin for treating this 
group (40 patients)
Stathopoulos et al ASCO 2011

NSCLC 2nd or 3rd line
Lipoplatin monotherapy 200mg/m2 D 1,2
Every 14 days up to 6 cycles
Ongoing (21 pts)
Stathopoulos et al  

NSCLC 1st line
Lipoplatin monotherapy 
200mg/m2 D 1
Every 14 days up to 6 cycles
With Oncothermia
Ongoing (20 pts by Ap 2012)
Slavin et al, ISRAEL

NSCLC 1st line
Lipoplatin monotherapy 
120mg/m2 D 1
Every 7 days up to 6 cycles
With weekly fractions of RT
Ongoing (40 pts by Ap 2012)
Dr. M. Koukourakis,
Univ. Hosp. of Alexandroupolis
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• Phase II – Lipoplatin+Gemcitabin

Clinical studiesClinical studies
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ORR 32% 26%

Clinical benefit 71% 57%

1 year OS 30% 24%

Clinical studiesClinical studies



OS PFS

Clinical studiesClinical studies



Grade 3 Grade 4
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• Other Phase-II Studies
NSCLC

- Lipoplatin monotherapy
- Lipoplatin+Gemcitabine

Metastatic Breast Cancer

- Lipoplatin+Docetaxel
- Lipoplatin+Navelbin

Metastatic Gastric Cancer

- Lipoplatin+5-FU+RT

Head and Neck Cancer

- Lipoplatin+RT

Clinical studiesClinical studies



• Phase-III: LipoGEM

120 mg/m2 Lipoplatin
(D1,D8,D15)
+1 g/m2 gemcitabine 
(D1,D8)

100 mg/m2 cisplatin
(D1) 
+1 g/m2 gemcitabine 
(D1,D8)

Every 21 days

6 cycles or
Until progressionR
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• Inoperable or 
metastatic 
NSCLC

• No prior 
chemo

• PS 0-1
• No organ 

failure

Boulikas T, Mylonakis N, Sarikos G, Angel J, Athanasiou A, Politis G, Rapti A, Rassidakis A, Karabatzaki M, Anyfantis N 
(2007) Lipoplatin plus gemcitabine versus cisplatin plus gemcitabine in NSCLC: Preliminary results of a phase III trial. J 
Clin Oncol, 2007 ASCO Annual Meeting Proceedings Part I. 25, 18028 

Clinical studiesClinical studies



• Phase-III: LipoGEM

120 mg/m2 Lipoplatin
+1 g/m2 gemcitabine
(n=33)

100 mg/m2 cisplatin 
+1 g/m2 gemcitabine
(n=26) 

PR 4 patients 4 patients
SD 23% 12%
PD 16% 35%
Nephrotoxicity Grade II, 6% Grade II, 19%
Neutropenia Grade III, 3% Grade III, 15%
Hepatotoxicity 38% 46%

Boulikas T, Mylonakis N, Sarikos G, Angel J, Athanasiou A, Politis G, Rapti A, Rassidakis A, Karabatzaki M, Anyfantis N 
(2007) Lipoplatin plus gemcitabine versus cisplatin plus gemcitabine in NSCLC: Preliminary results of a phase III trial. J 
Clin Oncol, 2007 ASCO Annual Meeting Proceedings Part I. 25, 18028 

Clinical studiesClinical studies



• Phase-III: LipoTaxol

200 mg/m2 Lipoplatin
(D1,D8,D15)
+135 mg/m2 paclitaxel
(D1)

75 mg/m2 cisplatin
(D1) 
+135 mg/m2 paclitaxel
(D1)

Every 14 days

9 cycles or
Until progressionR

AN
D
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NChemo-

naïve 
NSCLC

Stathopoulos GP, Michalopoulou P, Antoniou D, Dimitroulis J, Giamboudakis P, Marosis K, Stathopoulos J, Tsoukalas G, 
Grigoratou T (2007). Liposomal cisplatin and paclitaxel versus cisplatin and paclitaxel in advanced NSCLC. J Clin 
Oncol, 2007 ASCO Annual Meeting Proceedings Part I. 25, 7684 

Clinical studiesClinical studies



• Phase-III: LipoTaxol

200 mg/m2 Lipoplatin
+135 mg/m2 paclitaxel
(n=27)

75 mg/m2 cisplatin
+135 mg/m2 paclitaxel
(n=27)

PR 48.2% 44.4%
SD 37.0% 44.4%
PD 3.7% 3.7%
Clinical benefit 85% 88%
Nephrotoxicity 3.7% 25.9%
Neurotoxicity Grade I-II, 25.9% Grade I-III, 44.4%
Nausea-vomiting 18.5% 25.9%
Myelotoxicity Grade I-II, 37.0% Grade I-III, 63.0%

Stathopoulos GP, Michalopoulou P, Antoniou D, Dimitroulis J, Giamboudakis P, Marosis K, Stathopoulos J, Tsoukalas G, 
Grigoratou T (2007). Liposomal cisplatin and paclitaxel versus cisplatin and paclitaxel in advanced NSCLC. J Clin 
Oncol, 2007 ASCO Annual Meeting Proceedings Part I. 25, 7684 

Clinical studiesClinical studies



NSCLC 1st line
Lipoplatin 120mg/m2 D1,8,15 plus 
Gemcitabine 1000mg/m2 D1,8
versus
Cisplatin 100mg/m2 D1 plus 
Gemcitabine 1000mg/m2 D1,8
21 days cycle
6 cycles/PD
ONGOING (>220 pts)

NSCLC 1st line
Lipoplatin 200mg/m2 D1 plus 
Paclitaxel 135mg/m2 D1
versus 
Cisplatin 75mg/m2 D1 plus
Paclitaxel 135mg/m2 D1
14 days cycle
9 cycles/PD
COMPLETED (236 pts) 
Stathopoulos et al; Annals of
Oncology, 2010 21:2227-32 

GASTRIC
Lipoplatin 120mg/m2 D1 plus 
5-FU 400mg/m2 D1 and Radiation
of a 7 day cycle
versus 
Cisplatin 75mg/m2 D1 plus
5-FU 400mg/m2 D1 and Radiation 
of a 21 day cycle
PLANNED

Lipoplatin 100 mg/m2/d Day1,8,15
plus 5-FU 1000 mg/m2/d Day 1-5
versus
Cisplatin 100 mg/m2/d Day1 plus
5-FU 1000 mg/m2/d Day1-5
21 days cycle
6 cycles/PD
ONGOING (110 pts)
Jehn et al AR. 2007: 27:471-5
Jehn et al AR. 2008, 28:3961-4   

SCCHN

Lipoplatin 200 mg/m2 Day1,8
plus Pemetrexed 500 mg/m2

Day1 versus
Cisplatin 75 mg/m2 Day1 plus
Pemetrexed 500 mg/m2 Day1
21 days cycle, 6 cycles/PD
Ongoing

84 Centers in GR, DE, IT, FR, 
UK, PO, RO, ES, SE, TW, TR, 
IL, CN,  RU, CA, AU, US

NSCLC 1st line
Adenocarcinoma

Non-squamous NSCLC 
1st line
Lipoplatin 200mg/m2 D1 plus 
Paclitaxel 135mg/m2 D1
Versus Cisplatin 75mg/m2 D1
plus Paclitaxel 135mg/m2 D1
14 days cycle, 9 cycles/PD
COMPLETED (202 pts) 
Stathopoulos et al; Cancer 
Chemother Pharmacol. 2011 
68:945–950

Phase III
768 pts

PANCREATIC 1st line
EMEA orphan drug
Multicenter (registrational)
Lipoplatin 200mg/m2 D1,8 plus 
Gemcitabine 1000mg/m2 D 1,8
(21 days cycle)
ONGOING

53 Centers in GR, DE, IT, FR, UK, 
PO, RO, ES, 
TW, TR, IL, CN,  RU, CA, AU, 
US
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• More efficient?

• Patient numbers

• Lower toxicity

• Tolerable adverse event profile

• Lipoplatin is a very efficient molecule in 
epithelial malignancies (85% of all cancers)

Lipoplatin vs. CisplatinLipoplatin vs. Cisplatin



Regimen

Partial response in 
lung 

adenocarsinomas
(PR)

Nephroto
xicity

Myelotoxic
ity

Neurotoxi
city GI toxicity

Cisplatin + 
Paclitaxel

PR 42% +++ +++ ++ +++

Carboplatin + 
Paclitaxel 
(popular in USA)

~30% + ++++ + +

Oxaliplatin+ 
Paclitaxel

~30% + + +++ ++

Lipoplatin+ 
Paclitaxel

PR 59% + + + +

Cisplatin + 
gemcitabine 
(popular in EU)

PR 25% +++ +++ ++ +++

Lipoplatin+ 
gemcitabine

PR 44% + ++ + +

Lipoplatin vs. Platin DrugsLipoplatin vs. Platin Drugs



Lipoplatin+RTLipoplatin+RT
Current Research TopicsCurrent Research Topics



Metastatic Breast CAMetastatic Breast CA
Current Research TopicsCurrent Research Topics



Ovarian CAOvarian CA
Current Research TopicsCurrent Research Topics



Cisplatin-Resistant Cervical CACisplatin-Resistant Cervical CA
Current Research TopicsCurrent Research Topics







Thank you…Thank you…


