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1.  Background information on the procedure 

1.1.  Submission of the dossier 

The applicant Oasmia Pharmaceutical AB submitted on 5 February 2016 an application for marketing 
authorisation to the European Medicines Agency (EMA) for Apealea, through the centralised procedure 
falling within the Article 3(1) and point 4 of Annex of Regulation (EC) No 726/2004. The eligibility to the 
centralised procedure was agreed upon by the EMA/CHMP on 22 January 2015.  

Apealea was designated as an orphan medicinal product EU/3/06/422 on 18 December 2006 in the 
following condition: Treatment of ovarian cancer.  

At the time of the review of the orphan designation by the Committee for Orphan Medicinal Products 
(COMP), and prior to the CHMP opinion, this product was withdrawn from the Community Register of 
designated orphan medicinal products on 25 July 2018 on request of the sponsor.  

The relevant Withdrawal assessment report – Orphan maintenance can be found under the ‘Assessment 
history’ tab on the Agency’s website ema.europa.eu/Find medicine/Human medicines/European public 
assessment reports.  

The applicant applied for the following indication: Apealea is indicated for the treatment of epithelial 
ovarian cancer, primary peritoneal cancer and fallopian tube cancer in combination with carboplatin as 
second- or third-line therapy. 

The legal basis for this application refers to:  

Article 8.3 of Directive 2001/83/EC - complete and independent application 

The application submitted is composed of administrative information, complete quality data, non-clinical 
and clinical data based on applicants’ own tests and studies and/or bibliographic literature 
substituting/supporting certain test(s) or study(ies). 

Information on Paediatric requirements 

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included an EMA Decision 
CW/1/2011 on the granting of a class waiver.  

Information relating to orphan market exclusivity 

Similarity 

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No 
847/2000, the applicant submitted a critical report addressing the possible similarity with authorised 
orphan medicinal products  

New active Substance status 

The applicant indicated the active substance paclitaxel contained in the above medicinal product to be 
considered as a known active substance. 

Protocol assistance 

The applicant received Protocol assistance from the CHMP: 

http://www.ema.europa.eu/ema/index.jsp?curl=/pages/medicines/human/medicines/004154/human_med_002297.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=/pages/medicines/human/medicines/004154/human_med_002297.jsp
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Scientific advice date Area  

EMEA/H/SA/857/1/2007/PA/SME/II 31 May 2007 clinical 

EMEA/H/SA/857/1/FU/1/2007/PA/SME/II 6 February 2008 clinical 

EMEA/H/SA/857/2/2011/PA/SME/I 17 March 2011 non-clinical 

EMA/H/SA/857/1/FU/2/2012/PA/SME/II 17 April 2013 clinical 

1.2.  Steps taken for the assessment of the product 

The Rapporteur and Co-Rapporteur appointed by the CHMP were: 

Rapporteur: Bart Van der Schueren Co-Rapporteur:  Ewa Balkowiec Iskra 

The application was received by the EMA on 5 February 2016 

The procedure started on 25 February 2016 

The Rapporteur's first Assessment Report was circulated to all CHMP 
members on 

13 May 2016 

The Co-Rapporteur's first Assessment Report was circulated to all CHMP 
members on 

13 May 2016 

The PRAC Rapporteur's first Assessment Report was circulated to all PRAC 
members on 

27 May 2016 

The CHMP agreed on the consolidated List of Questions to be sent to the 
applicant during the meeting on 

23 June 2016 

The applicant submitted the responses to the CHMP consolidated List of 
Questions on 

27 February 2017 

The following GCP inspection was requested by the CHMP and their 
outcome taken into consideration as part of the Quality/Safety/Efficacy 
assessment of the product:  

 

− A GCP inspection at 2 investigator sites one in Belarus between 11 
July 2016 and 15 July 2016 and one in Latvia between 25 July 2016 
and 29 July 2016.  The outcome of the inspection carried out was 
issued on: 

17 October 2016 

The Rapporteurs circulated the Joint Assessment Report on the responses 
to the List of Questions to all CHMP members on 

25 April 2017 

The PRAC agreed on the PRAC Assessment Overview and Advice to CHMP 
during the meeting on 

5 May 2017 

The CHMP agreed on a list of outstanding issues in writing and/or in an 
oral explanation to be sent to the applicant on 

18 May 2017 

The applicant submitted the responses to the CHMP List of Outstanding 
Issues on  

10 August 2017 

The Rapporteurs circulated the Joint Assessment Report on the responses 31 August 2017 
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to the List of Outstanding Issues to all CHMP members on  

The CHMP agreed on a second list of outstanding issues in writing and/or 
in an oral explanation to be sent to the applicant on 

14 September 2017 

The applicant submitted the responses to the second CHMP List of 
Outstanding Issues on  

19 March 2018 

The Rapporteurs circulated the Joint Assessment Report on the responses 
to the second List of Outstanding Issues to all CHMP members on  

12 April 2018 

The CHMP agreed on a third list of outstanding issues in writing and/or in 
an oral explanation to be sent to the applicant on 

26 April 2018 

The applicant submitted the responses to the third CHMP List of 
Outstanding Issues on 

21 June 2018 

The Rapporteurs circulated the Joint Assessment Report on the responses 
to the third List of Outstanding Issues to all CHMP members on  

13 July 2018 

The CHMP agreed on a fourth list of outstanding issues in writing and/or in 
an oral explanation to be sent to the applicant on 

26 July 2018 

The applicant submitted the responses to the fourth CHMP List of 
Outstanding Issues on 

16 August 2018 

The Rapporteurs circulated the Joint Assessment Report on the responses 
to the fourth List of Outstanding Issues to all CHMP members on  

6 September 2018 

The CHMP, in the light of the overall data submitted and the scientific 
discussion within the Committee, issued a positive opinion for granting a 
marketing authorisation to Apealea on  

20 September 2018 

The CHMP adopted a report on similarity of Apealea with Yondelis, Zejula 
and Rubraca (Appendix 1) on 

20 September 2018 
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2.  Scientific discussion 

2.1.  Problem statement 

Apealea is a medicinal product of paclitaxel in micellar pharmaceutical form. Paclitaxel is one of the most 
well-known natural-source cancer drug discovered beginning 1962 in U.S. National Cancer Institute and 
developed commercially by Bristol-Myers Squibb as Taxol. In December 1992, the FDA approved Taxol for 
the treatment for ovarian cancer. Subsequent clinical trials found that the drug was effective against 
breast cancer, and, in 1994, the FDA approved Taxol for use against this cancer. Further studies on 
medical use of paclitaxel laid on approval for lung, bladder, prostate cancer, melanoma, esophageal 
cancer, NSCLC and other types of solid tumour cancers as well as Kaposi's sarcoma. 

Apealea is developed with a technology that enables paclitaxel to be soluble in aqueous solution. 
Paclitaxel is a potent cytotoxic compound, but it is also associated with severe side effects caused by the 
solvent Cremophor EL, especially hypersensitivity reactions and neurotoxicity. Higher doses of Taxol and 
of other paclitaxel formulations (Cremophor EL –free nab-paclitaxel Abraxane) were used with the intent 
of better efficacy. As of today there is no sound and undisputed data that would show better efficacy with 
higher doses of Taxol, either alone or in combination with carboplatin, in ovarian cancer patients. 

2.1.1.  Disease or condition 

The initially applied indication for Apealea was in the treatment of epithelial ovarian cancer, primary 
peritoneal cancer and Fallopian tube cancer in combination with carboplatin as second- or third-line 
therapy. 

Further to the assessment the indication was restricted to patients with first relapse of platinum sensitive 
epithelial ovarian cancer, primary peritoneal cancer and fallopian tube cancer. 

2.1.2.  Epidemiology and risk factors / prevention 

In 2012, ovarian cancer was estimated to be the fifth most common cause of cancer death (29,760 
deaths) and the fifth most common newly diagnosed cancer (44,150 new cases) in females in the EU 
(Ferlay et al 2013). The incidence of ovarian cancer in Europe in 2012 was 13.1 per 100 000 but the 
mortality was 7.6 per 100 000. Ovarian adenocarcinoma accounts for 90% to 95% of all ovarian cancer. 
Neoplasms in this group are thought to be derived from the ovarian surface epithelium (modified 
peritoneum) or from ectopic endometrial or Fallopian tube (tubal) tissue. Ovarian cancer predominantly 
affects older, post-menopausal women, with the majority of cases in women aged >50 years. The mean 
patient age at diagnosis is 51 years. The most common stage at presentation is stage IIIc, which 
constitutes over 70% of diagnoses. The survival rate of patients with locally advanced, metastatic or 
recurrent disease is dismal, 10–20% at 5 years. 

2.1.3.  Biologic features 

Epithelial ovarian cancer comprises the majority of malignant ovarian neoplasm (about 90%) (Chan JK et 
al 2006; Jelovac D et al. 2011). This is rare and incurable disease. Primary peritoneal cancer and Fallopian 
tube cancer are considered to have common pathogenesis with ovarian cancer. 

The aetiology is unknown and minority of cases are associated with hereditary mutations in BRCA1 and 
BRCA2 genes. Ovarian cancer is considered as an immunogenic type of tumours and is characterised by 
increased angiogenesis. 
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2.1.4.  Clinical presentation, diagnosis and stage/prognosis 

In general, ovarian cancer is detected at an advanced stage and 5-year survival rates for women with 
local, regional and distant disease are 92%, 72% and 27%, respectively (American Cancer Society 2014). 

The definitive diagnosis and staging of ovarian cancer is by surgery, and cytological or histological 
examination of tissue samples. 

The Federation of Gynecology and Obstetrics (FIGO) surgical staging system is used for epithelial ovarian 
cancer and primary peritoneal adenocarcinoma. Because the disease tends to be asymptomatic in early 
stages, or associated with vague, non-specific symptoms, the majority of patients are diagnosed with 
advanced stage disease. 

The risks of recurrence for disease spread beyond the ovary are significant, and chemotherapy is 
recommended for all patients with FIGO stage II–IV disease post-surgery. Standard chemotherapy 
consists of a combination of paclitaxel 175 mg/m2 and carboplatin AUC 6-5, both administered 
intravenously every 3 weeks [I, A]. This has been the standard treatment of more than 15 years, and 
clinical trials in the last decade adding a third drug, such as the large Gynaecologic Cancer InterGroup 
(GCIG) ICON-5/GOG 182 trial, have not been shown to improve PFS or OS in these patients. The 
combination of cisplatin and paclitaxel is equally effective but is more toxic and less convenient to 
administer. Usually six cycles of treatment are given; no evidence exists to suggest that more than six 
cycles results in a better outcome. While survival benefits are seen in trials with platinum-based therapy, 
many women undergo several lines of treatment, making dissection of the contribution of individual 
therapies, particularly first-line therapy, more complex (Ledermann, 2013). 

Despite responding to treatment, approximately 70% of patients subsequently relapse and experience 
disease progression, usually within 3 years of starting chemotherapy and require further chemotherapy 
with attendant morbidity.  

Subgroups of patients with relapsed ovarian cancer have been identified based on platinum sensitivity: 

- patients with platinum-refractory disease who progress during platinum treatment, 

- patients with platinum-resistant disease who develop recurrence <6 months from the completion of 
platinum chemotherapy, 

- patients with platinum-sensitive disease: partially platinum-sensitive and platinum-sensitive recurrence 
are currently considered as separate sub-groups and are respectively defined by a relapse-free period of 
6 to 12 months and >12 months following a response to the final dose of prior platinum treatment (NICE, 
technology Appraisal 91 May 2005; ESMO guidelines, Ledermann et al, 2013). 

This classification is highly prognostic and is important in determining optimal chemotherapeutic 
treatment options. 

2.1.5.  Management 

Despite the development of new anti-cancer medicinal products such as; inhibitors of VEGF or VEGF 
receptor, PI3K/AKT/mTOR inhibitors and PARP inhibitors, paclitaxel in combination with platinum 
compounds is regarded as a standard first-line treatment in patients with ovarian cancer. 

Following disease progression, second-line treatment with another platinum-based combination 
chemotherapy regimen (e.g., doublet chemotherapy combining carboplatin or cisplatin with paclitaxel, 
docetaxel, gemcitabine or pegylated liposomal doxorubicin) is the standard of care for patients with PSR 
ovarian cancer. 
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Taxol is approved in combination with cisplatin for first-line treatment of advanced ovarian cancer 
(including adjuvant treatment). Carboplatin has less non-hematologic toxicity than cisplatin. Most 
randomized trials have reported comparable activity between cisplatin and carboplatin (Ozoals et al, 
2003), leading to establishment of carboplatin-paclitaxel combination (generally 6 cycles) as a standard 
in first line setting. Carboplatin-paclitaxel combination is also one of the recommended options in 
platinum-sensitive relapsed ovarian cancer. (ESMO guideline; Aebi and Castilglione (2008), and Colombo 
et al, (2010)) 

Abraxane is an albumin-bound nanoparticle formulation of paclitaxel, which is indicated in treatment of 
advanced breast, pancreatic and lung cancer. Clinical activity has been demonstrated in ovarian cancer, 
but it is not an approved indication. 

Avastin (Bevacizumab), a vascular endothelial growth factor inhibitor already indicated in combination 
with carboplatin and paclitaxel for the first-line advanced ovarian cancer, was approved in the EU for the 
treatment of first recurrence of PSR epithelial ovarian, fallopian tube or primary peritoneal cancer in 
combination with carboplatin and gemcitabine in patients who had not received prior therapy with 
bevacizumab or other VEGF pathway targeted agents. Yondelis (trabectedin), an antineoplastic agent 
that binds to DNA and triggers a cascade of events affecting several transcription factors, DNA binding 
proteins, and DNA repair pathways, is indicated in combination with pegylated liposomal doxorubicin 
(PLD) for the treatment of patients with relapsed platinum-sensitive ovarian cancer. Lynparza (olaparib), 
an inhibitor of PARPs, was approved as monotherapy for the maintenance treatment of adult patients with 
platinum-sensitive relapsed BRCA-mutated (germline and/or somatic) high grade serous epithelial 
ovarian, fallopian tube, or primary peritoneal cancer who are in response (complete response or partial 
response) to platinum-based chemotherapy. 

About the product 

Paclitaxel is one of the most well-known natural-source cancer drug discovered beginning in 1962 as a 
result of a U.S. National Cancer Institute developed commercially by Bristol-Myers Squibb as Taxol®.    
Paclitaxel's mechanism of action involves interference with the normal breakdown of microtubules during 
cell division. Chromosomes are thus unable to achieve a metaphase spindle configuration. This blocks the 
progression of mitosis and prolonged activation of the mitotic checkpoint triggers apoptosis or reversion 
to the G-phase of the cell cycle without cell division. At the higher therapeutic concentrations, paclitaxel 
appears to suppress microtubule detachment from centrosomes, a process normally activated during 
mitosis. 

Apealea is a Cremophor®-free formulation of paclitaxel containing two novel micelle-forming excipients, 
notably N-(all-trans-retinoyl)-L-cysteic acid methyl ester sodium salt and N-(13-cis-retinoyl)-L-cysteic 
acid methyl ester sodium salt. 

Apealea is a medicinal product of paclitaxel in micellar pharmaceutical form, and the claimed indication for 
the product was “for the treatment of epithelial ovarian cancer, primary peritoneal cancer and fallopian 
tube cancer in combination with carboplatin as second- or third-line therapy”. 
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The finally approved indication is: 

Apealea in combination with carboplatin is indicated for the treatment of adult patients with first relapse 
of platinum-sensitive epithelial ovarian cancer, primary peritoneal cancer and fallopian tube cancer (see 
section 5.1). 

The recommended dose of Apealea is 250 mg/m2 body surface area (BSA) given as an intravenous 
infusion over 1 hour followed by carboplatin every three weeks for six cycles. The recommended dose of 
carboplatin is AUC = 5–6 mg/ml×min. 

Type of Application and aspects on development 

The Applicant has received CHMP scientific advice in relation to quality, non-clinical and clinical the 
development of Apealea in the proposed indication. . 

2.2.  Quality aspects 

2.2.1.  Introduction 

The finished product is presented as powder for solution for infusion containing 60 mg of paclitaxel as 
active substance.  

Other ingredients are: N-(all-trans-retinoyl)-L-cysteic acid methyl ester sodium salt, 
N-(13-cis-retinoyl)-L-cysteic acid methyl ester sodium salt and sodium hydroxide (for pH adjustment). 

The product is available in type I glass vials with silicon coated butyl rubber stoppers, aluminium 
overseals and plastic flip-off caps as described in section 6.5 of the SmPC. 

2.2.2.  Active Substance 

General information 

The chemical name of paclitaxel is 5β,20-epoxy-1,7β-dihydroxy-9-oxotax-11-ene-2α,4,10β,13α-tetrayl 
4,10-diacetate 2-benzoate 13-[(2R,3S)-3-(benzoylamino)-2-hydroxy-3-phenylpropanoate)] 
corresponding to the molecular formula C47H51NO14. It has a relative molecular mass of 854 g/mol and the 
following structure: 

 

Figure 1: active substance structure 

The active substance is a white crystalline powder, practically insoluble in water.  

As there is a monograph of paclitaxel in the European Pharmacopoeia, the manufacturer of the active 
substance has been granted a Certificate of Suitability of the European Pharmacopoeia (CEP) for 
paclitaxel which has been provided within the current Marketing Authorisation Application. 
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Manufacture, characterisation and process controls 

The relevant information has been assessed by the EDQM before issuing the Certificate of Suitability. 

The active substance is packaged in amber glass bottles with PE undercaps and plastic screw caps which 
comply with the EC directive 2002/72/EC and EC 10/2011 as amended. 

Specification 

The control tests were carried out to comply with the specifications and test methods of the Ph. Eur. 
monograph. Additional specifications have been set for residual solvents (GC). All additional methods, as 
well as the microbial enumeration and bacterial endotoxin tests have been adequately validated and 
described according to ICH Q2. Additional tests from the USP monograph have also been included. The 
specification applied by the finished product manufacturer includes test for identification (IR, HPLC), 
appearance of solution (Ph. Eur.), specific optical rotation (Ph. Eur.), impurities (Ph. Eur.), related 
substances (HPLC), heavy metals (Ph. Eur.), water content (Ph. Eur.), assay (Ph. Eur.), residue on 
ignition (USP), residual solvents (GC), total aerobic microbial count (Ph. Eur.), microbial enumeration test 
(USP) and bacterial endotoxins (Ph. Eur.). 

Batch analysis data from three batches of the active substance are provided. The results are within the 
specifications and consistent from batch to batch. 

Stability 

A re-test period of 5 years is given on the CEP when the active substance is stored in the proposed primary 
packaging. 

2.2.3.  Finished Medicinal Product 

Description of the product and Pharmaceutical development 

Apealea is a greenish-yellow to yellow powder for solution for infusion containing 60 mg paclitaxel as 
active substance. 

Paclitaxel is a well-known active substance which suffers from poor solubility in aqueous media. 
Therefore, commercial formulations include excipients capable of solubilising paclitaxel, e.g. Cremophor® 
EL. However, Cremophor® EL has allergenic properties which are not tolerated by some patients. The 
applicant’s goal in developing Apealea was to find a more tolerable Cremophor-free formulation of 
paclitaxel using excipients with low toxicity. In order to address the poor solubility of paclitaxel, the 
applicant developed new micelle-forming excipients derived from cysteine and retinoic acids - 
N-(all-trans-retinoyl)-L-cysteic acid methyl ester sodium salt (XMeNa) and N-(13-cis-retinoyl)-L-cysteic 
acid methyl ester sodium salt (13XMeNa). 

The novel excipients are light-sensitive, so manufacture, storage and use of the finished product requires 
protection from light to avoid degradation. Originally, the choice of excipients was questioned by CHMP, 
due to the susceptibility to degradation, as well as a lack of characterisation data on the micelles following 
reconstitution (vide infra). The applicant argued that the excellent solubilisation properties of XR17 and 
precautions taken during manufacture (nitrogen blanket, light exclusion) render it a reasonable 
alternative to Cremophor® EL-based formulations. Information on stability in clinical use is provided 
below. From a quality point of view the justification for the choice of these novel excipients is considered 
appropriate. 
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The only other compound present in the final formulation is sodium hydroxide (Ph. Eur.) used to adjust pH 
although methanol and water for injections (WFI) are used during compounding and removed during 
freeze-drying. Full information on the novel excipients is provided in the novel excipients section of this 
report. The complete list of excipients is included in section 6.1 of the SmPC and in paragraph 2.1.1 of this 
report. 

Only one strength of product (60 mg) has been applied for. The typical adult posology requires 8 vials to 
be reconstituted and infused. Vials have to be individually reconstituted using commercial lactated or 
acetated Ringer’s solution using aseptic technique, all protected from light. The procedure can take up to 
30 mins as agitation should be avoided to prevent foaming. The contents of the vials are then transferred 
to an infusion bag. Initially, a major objection was raised by CHMP questioning the complexity of the 
reconstitution procedure, the availability of the reconstitution media, and the proposed strength, given 
the potential for medication errors. The applicant has resolved this by providing detailed reconstitution 
instructions in section 6.6 of the SmPC, including information on shakers to be used to speed up 
dissolution without causing foaming. In particular, the reconstitution should be carried out using sterile 
technique, protected from light, and with gentle swirling rather than vigorous shaking. The availability of 
multiple sources of lactated or acetated Ringer’s solution in each of the EU member states was 
demonstrated. However, the applicant is recommended to investigate other more common reconstitution 
media (0.9% NaCl solution, 5% glucose solution), including characterisation of micelles and in-use 
stability data, and submit the appropriate variation to update the dossier and SmPC in due course. The 
choice of dosage strength was to allow flexibility throughout clinical studies. The applicant is therefore 
recommended to develop additional dosage strengths to simplify the reconstitution process and reduce 
the likelihood of medication errors. 

The critical micelle concentration (CMC) of XR17 has been determined in the commercial lactated or 
acetated Ringer’s solutions. The solubilisation capacity of the mixed micellar component was satisfactorily 
investigated at a paclitaxel concentration of 1 mg/ml (the concentration of the reconstituted solution for 
infusion). The selected paclitaxel/XR17 ratio was appropriately justified. 

In general, the physicochemical characterisation of the micelles prior to infusion is adequately 
documented using appropriate methods. Physical micellar stability, with respect to the micelles’ 
Z-average and PdI as well as absence of paclitaxel precipitation, when reconstituted and stored as 
indicated in the SmPC, has been satisfactorily addressed. The free (unbound) paclitaxel concentration in 
reconstituted Apealea solution for infusion, both straight after reconstitution and after in-use storage, is 
very low. 

The impact of different in-use storage temperatures that could be encountered in a hospital setting (2-8 
°C, 15 °C, 25 °C and 30 °C), short term exposure to light conditions representative of hospital settings, 
transportation and vibrations (simulated transport study) and storage in the tubing part of the 
administration set (exposed for 2h to light conditions representative of the hospital settings) was studied 
in depth. Generally, only slight variations in Z-average and PdI were observed but these were within the 
range of the specification requirements. No precipitation of paclitaxel was observed in the different 
experiments which were relevant for clinical practice. Nonetheless, as a safety measure, instructions are 
in place in section 6.6 of the SmPC to discard any vials with precipitate following reconstitution according 
to the detailed instructions. The finished product should be stored under refrigerated conditions, 
protected from light. However, from a microbiological point of view, unless the method of opening and 
reconstituting precludes the risks of microbial contamination, the product should be used immediately. If 
not used immediately, in-use storage times and conditions are the responsibility of the user. Results from 
ultrafiltration experiments indicate that the fraction of free paclitaxel in the solution for infusion is very 
low and that there is no effect of in-use storage up to 24 hr at room temperature on the free paclitaxel 
fraction. 
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The chosen sterilisation method, i.e. sterilizing filtration and aseptic processing, is considered justified in 
view of the expected sensitivity of the novel excipients, which contain polyenes, to radiation or 
heat-induced degradation. 

Compatibility with the ethylvinyl acetate (EVA) infusion bags and administration sets made of 
di-(2-ethylhexyl) phthalate (DEHP)-free polyvinyl chloride (PVC) as recommended in the SmPC has been 
investigated. Both leachables and in-use stability studies have been undertaken. The leachables detected 
were all well below the tolerable daily intake levels for each compound. For the administration of Apealea 
solution for infusion, administration sets containing a 15 µm polyamide fluid filter should be used since 
this kind of filter has also been systematically used in the course of the pivotal human clinical trials. 
However, compatibility with DEHP-containing administration sets has not been demonstrated and these 
should not be used. 

The primary packaging is a clear type I glass vial with a silicon-coated butyl rubber stopper, aluminium 
overseal and plastic flip-off cap. The materials comply with Ph. Eur. and EC requirements. The vials are 
stored inside cardboard box to protect from light. The choice of the container closure system has been 
validated by stability data and is adequate for the intended use of the product. 

Manufacture of the product and process controls 

The manufacturing process consists of 5 main steps: preparation of a methanol solution of paclitaxel and 
excipients, solvent swap to WFI and adjustment of pH, sterile filtration and aseptic filling, lyophilisation 
and stoppering and capping. The process is considered to be a non-standard manufacturing process. 

The manufacturing process has been validated using a traditional approach of 3 consecutive production 
scale batches. The exercise used different batches of paclitaxel and excipient stock solutions and the time 
for certain steps of the manufacturing process (e.g. stirring and hold times) was varied to cover as much 
variability as possible. All batches fulfilled the specified requirements. It has been demonstrated that the 
manufacturing process is capable of producing the finished product of intended quality in a reproducible 
manner. 

The in-process controls (IPCs) are adequate for this type of manufacturing process and include a 
bioburden test prior to sterile filtration and subsequent filter integrity test to give assurance of sterility. 

Product specification  

The finished product release specifications include appropriate tests for this kind of dosage form including 
appearance, identification of paclitaxel, XMeNa and 13XMeNa (HPLC, UV), assay of paclitaxel, XMeNa and 
13XMeNa (HPLC), degradation products of paclitaxel, XMeNa and 13XMeNa (HPLC), residual methanol 
(GC), reconstitution time in acetated or lactated Ringer’s solution and colour, completeness and clarity of 
resultant solutions (visual), pH of reconstituted product in acetated or lactated Ringer’s solution (Ph. 
Eur.), micellar size and polydispersity of reconstituted solutions (DLS), visible and sub-visible particles in 
reconstituted solutions (Ph. Eur.), water content (Ph. Eur.), sterility (Ph. Eur.) and bacterial endotoxins 
(Ph. Eur.). 

The analytical methods used have been adequately described and appropriately validated in accordance 
with the ICH guidelines. Satisfactory information regarding the reference standards used for assay and 
impurities testing has been presented. The limits for degradants of the active substance and excipients 
are in line with ICH Q3B and those above the qualification threshold are either specified at that limit in the 
paclitaxel Ph. Eur. monograph or have been toxicologically qualified. Methanol, used in finished product 
manufacture is limited in line with ICH Q3C. The applicant carried out an assessment as to whether 
elemental impurities might be present in the finished product, considering all potential sources of 
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contamination, including active substance, excipients, equipment, other raw materials and the container 
closure system. Batch analysis data from samples of finished product and raw materials indicate all 
relevant elemental impurities are well below their permitted daily exposures (PDEs). The manufacturing 
equipment presents a low risk of contamination, given the materials of construction. The container was 
evaluated by incubating with WFI at high temperature which was then analysed, indicating levels of 
elemental impurities well below the PDE. As a result, it is concluded that elemental impurities are 
controlled by the process and raw materials and no further controls are needed. No test for uniformity of 
dosage units is included as this property is tested by an IPC prior to lyophilisation. 

Batch analysis results are provided for 3 production scale batches confirming the consistency of the 
manufacturing process and its ability to manufacture to the intended product specification. The finished 
product is released on the market based on the above release specifications, through traditional final 
product release testing. 

Stability of the product 

Stability data from 3 production scale batches of finished product stored for up to 24 months under long 
term conditions (5±3 ºC) and for up to 6 months under accelerated conditions (25 ºC / 60% RH) 
according to the ICH guidelines were provided. The batches of medicinal product are identical to those 
proposed for marketing and were manufactured from different batch of excipient stock solutions and 
paclitaxel. They were packed in the primary packaging proposed for marketing.  

Samples were tested for appearance, assay, degradation products, reconstitution time, colour and pH of 
the reconstituted Ringer acetate solution, water content and sterility. The analytical procedures used are 
stability indicating. Water content was tested using a different method to that proposed in the release and 
shelf-life specifications but it was validated.  

Under long term conditions, observed physical and chemical changes were small, with no obvious trends 
for most parameters and these not considered likely to have a significant effect on efficacy and safety of 
the product when used according to the directions in the SmPC. There was a slight increase in a few 
excipient-related impurities but no trend in the total impurities. Time for reconstitution was longer after 
extended storage but still within the time specified in the SmPC. After 6 months under accelerated 
conditions, a similar picture is observed – appearance and solution properties remained constant, 
paclitaxel related impurities and assay didn’t change, and there was a small increase in excipient related 
impurities and a decrease in excipient assay. 

In addition, 1 batch was exposed to light as defined in the ICH Guideline on Photostability Testing of New 
Drug Substances and Products. Excipient-related impurities increased with a corresponding fall in XR17 
assay. The dark control (i.e. storage with in the cardboard box) showed no changes, indicating that the 
proposed storage conditions are adequate. 

In-use stability studies were carried out on 3 batches of finished product towards the end up its shelf-life 
(between 19 and 23 months). The product was reconstituted as per the instructions in section 6.6 of the 
SmPC and injected into EVA infusion bags. The bags were stored protected from light under refrigerated 
or room temperature conditions. Results were similar in both cases, with excipient-related impurities 
increasing, more so at room temperature. After 24 hours stored refrigerated, all measured parameters 
were within the limits of the proposed in-use specifications. The proposed limits are deemed acceptable 
by CHMP in light of the likely low toxicity of these impurities relative to paclitaxel itself. Micellar size and 
morphology were also measured and found to be within acceptable limits. Without protection from light, 
excipient-related impurities increased and some were out of specification within 2 hours. 
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The instructions in section 6.3 and 6.6 the SmPC are in line with the data and indicate that chemical and 
physical in-use stability has been demonstrated for 24 hours at 2 °C to 8 °C when protected from light. 
From a microbiological point of view, unless the method of opening and reconstituting precludes the risks 
of microbial contamination, the product should be used immediately. If not used immediately, in-use 
storage times and conditions are the responsibility of the user. Furthermore, instructions are given to 
protect the product from direct and/or bright light throughout the preparation process. The reconstituted 
product can only withstand short-term handling in absence of light protection. 

Studies were conducted to evaluate the finished product stability should there be any temperature 
excursions during shipping and handling. Samples were stored for up to a week at -20 oC or 40 oC, 
whereas further samples were cycled 3 times between -20 and 25 oC over 12 days. All samples were 
stored in the dark. No significant changes were observed to any of the measured parameters. 

Based on available stability data, the proposed shelf-life of 24 months stored refrigerated (5±3 ºC) in 
unopened vials, inside the cardboard carton to protect from light as stated in the SmPC (section 6.3) are 
acceptable. 

Adventitious agents 

No excipients derived from animal or human origin have been used. 

Novel excipients 

XMeNa  

General information 

The chemical name of XMeNa (N-(all-trans-retinoyl)-L-cysteic acid methyl ester sodium salt) is L-alanine, 
N-(15-oxoretin-15-yl)-3-sulfo-1-methyl ester, sodium salt corresponding to the molecular formula 
C24H34NO6SNa. It has a relative molecular mass of 487.6 g/mol and the following structure: 

 

Figure 2: XMeNa structure 

XMeNa is soluble in water and methanol, as well as some non-polar organic solvents. 

The chemical structure of XMeNa was deduced from the route of synthesis and confirmed by a 
combination of 1H and 13C NMR spectroscopy, IR spectroscopy, UV spectroscopy and ultra-high resolution 
mass spectrometry. 

XMeNa contains a single chiral centre and is produced as a single enantiomer. The stereocentre is 
controlled by the specification of the starting material and doesn’t epimerise in the subsequent 
manufacturing steps. 
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Manufacture, characterisation and process controls 

XMeNa is synthesized in 4 main steps. The originally proposed starting materials for the synthesis of 
XMeNa were re-defined during the procedure as a result of a CHMP major objection to ensure sufficient 
control of impurities and enough of the synthesis is carried out under GMP. 

Adequate in-process controls are applied during the synthesis. The specifications and control methods for 
intermediate products, starting materials and reagents have been presented. 

The materials of the primary container comply with the EC directive 2002/72/EC and EC 10/2011 as 
amended. 

Specification 

The XMeNa specification includes tests for appearance, identity (UV, HPLC), sodium salt identity 
(precipitation reaction), impurities (HPLC), assay (HPLC), triethylamine (GC) and bacterial endotoxins 
(Ph. Eur.). 

The active substance is itself an antineoplastic agent with documented genotoxicity indicated for the 
short-term treatment of cancer patients with short life expectancies. Impurities are therefore controlled in 
accordance with ICH Q3 and the respective limits have been justified. 

The analytical methods used have been adequately described and non-compendial methods appropriately 
validated in accordance with the ICH guidelines. Satisfactory information regarding the reference 
standards used for assay and impurities testing has been presented. 

Batch analysis data from three batches of the XMeNa are provided. The results are within the 
specifications and consistent from batch to batch. 

Stability 

The applicant didn’t provide any stability data in the original submission, proposing instead to test each 
batch prior to use. This resulted in a major objection from CHMP, requesting instigation of stability studies 
and provision of whatever data was available. Stability studies began in 2017 with 3 batches of XMeNa 
stored under the following conditions: -20 ± 5 oC; 5 ± 3 oC; 25 ± 2 oC/60% RH. All samples are stored in 
the dark in bottles representative of the planned commercial storage containers. Preliminary results 
following 3 months’ storage were provided, with out of specification (OOS) results for an impurity 
reported for 1 batch stored at -20 oC and another stored at 5 oC. This OOS result is being further 
investigated and new stability studies will be started once the reason is understood. The applicant has 
made a commitment to provide the stability study results after 1 year’s data is available (as a 
post-authorisation measure). In the meantime, each batch of stock solution will be tested immediately 
prior to use. 

13XMeNa 

General information 

The chemical name of 13XMeNa (N-(13-cis-retinoyl)-L-cysteic acid methyl ester sodium salt) is L-alanine, 
N-[(13-cis)-15-oxoretin-15-yl]-3-sulfo-1-methyl ester, sodium salt corresponding to the molecular 
formula C24H34NO6SNa. It has a relative molecular mass of 487.6 g/mol and the following structure: 
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Figure 3: 13XMeNa structure 

13XMeNa is soluble in water and methanol, as well as some non-polar organic solvents. 

The chemical structure of 13XMeNa was deduced from the route of synthesis and confirmed by a 
combination of 1H and 13C NMR spectroscopy, IR spectroscopy, UV spectroscopy and ultra-high 
resolution mass spectrometry. 

13XMeNa contains a single chiral centre and is produced as a single enantiomer. The stereocentre is 
controlled by the specification of the starting material and doesn’t epimerise in the subsequent 
manufacturing steps. 

Manufacture, characterisation and process controls 

13XMeNa is synthesized in 4 main steps. The originally proposed starting materials for the synthesis of 
13XMeNa were re-defined during the procedure as a result of a CHMP major objection to ensure sufficient 
control of impurities and enough of the synthesis is carried out under GMP. 

Adequate in-process controls are applied during the synthesis. The specifications and control methods for 
intermediate products, starting materials and reagents have been presented. 

The materials of the primary container comply with the EC directive 2002/72/EC and EC 10/2011 as 
amended. 

Specification 

The 13XMeNa specification includes tests for appearance, identity (UV, HPLC), sodium salt identity 
(precipitation reaction), impurities (HPLC), assay (HPLC), triethylamine (GC) and bacterial endotoxins 
(Ph. Eur.). 

The impurities above the qualification threshold have been qualified during clinical studies. The others are 
limited in line with ICH Q3 as the active substance is itself an antineoplastic agent with documented 
genotoxicity indicated for the short-term treatment of cancer patients with short life expectancies. 

The analytical methods used have been adequately described and non-compendial methods appropriately 
validated in accordance with the ICH guidelines. Satisfactory information regarding the reference 
standards used for assay and impurities testing has been presented. 

Batch analysis data from three batches of the 13XMeNa are provided. The results are within the 
specifications and consistent from batch to batch. 

Stability 

The applicant didn’t provide any stability data in the original submission, proposing instead to test each 
batch prior to use. This resulted in a major objection from CHMP, requesting instigation of stability studies 
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and provision of whatever data was available. Stability studies began in 2017 with 3 batches of 13XMeNa 
stored under the following conditions: -20 ± 5 oC; 5 ± 3 oC; 25 ± 2 oC/60% RH. All samples are stored in 
the dark in bottles representative of the planned commercial storage containers. Preliminary results 
following 3 months’ storage at 5 oC were reported. All results were within specification. The applicant has 
made a commitment to provide the stability study results after 1 year’s data is available (as a 
post-authorisation measure). In the meantime, each batch of stock solution will be tested immediately 
prior to use. 

2.2.4.  Discussion on chemical, pharmaceutical and biological aspects 

Information on development, manufacture and control of the active substance and finished product has 
been presented in a satisfactory manner. The results of tests carried out indicate consistency and 
uniformity of important product quality characteristics, and these in turn lead to the conclusion that the 
product should have a satisfactory and uniform performance in clinical use. 

The use of novel excipients has been adequately justified and the relevant data has been presented in the 
dossier, with the exception of stability data which will be submitted in due course. Until then, each batch 
of XMeNa and 13XMeNa will be tested immediately prior to use. Although XMeNa and 13XMeNa are 
photosensitive, it has been demonstrated the packaging and reconstitution instructions provide sufficient 
protection from degradation. The micelles have been adequately characterised in reconstituted solution 
and the finished product specifications are deemed sufficient to ensure a consistently performing product. 

2.2.5.  Conclusions on the chemical, pharmaceutical and biological aspects 

The quality of this product is considered to be acceptable when used in accordance with the conditions 
defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical performance 
of the product have been investigated and are controlled in a satisfactory way. 

2.2.6.  Recommendations for future quality development 

In the context of the obligation of the MAHs to take due account of technical and scientific progress, the 
CHMP recommends the following points for investigation: 

1. The applicant is recommended to investigate other more common reconstitution media (0.9% 
NaCl solution, 5% glucose solution), including characterisation of micelles and in-use stability 
data, and submit the appropriate variation to update the dossier and SmPC once the full 
(chemical/physical) in-use stability package, including cryo-TEM data, is available and 
scientifically justify the use of these media. 

2. The applicant should consider the development of an additional strength in order to reduce the 
number of vials required to constitute the typical adult dose. 

3. The 1 year results from ICH stability studies of the novel excipients XMeNa and 13XMeNa stock 
solutions should be submitted when available. 

2.3.  Non clinical aspects  

2.3.1.  Pharmacology  

Although the exact mechanism of the antitumor activity of paclitaxel is not known, it is well accepted that 
paclitaxel promotes the assembly of microtubules from dimers and prevents de-polymerization and 
induces the formation of stable, non-functional microtubules (Horwitz et al., 1994, Ann Oncol). Through 
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this action, paclitaxel disrupts the dynamic equilibrium within the microtubule system and blocks cells in 
the late G2 phase of the cell cycle, inhibiting cell replication, and eventually leading to cell death. 

In vitro effects 

In the in vitro study where the cytotoxicity of the new formulation Apealea and paclitaxel, with and 
without Cremophor EL, was investigated in a panel of ten defined human tumor cell lines, Apealea was 
shown to be somewhat more active than Taxol in the more sensitive cell lines whereas Taxol was more 
active in the resistant cell lines due to an additive effect of Cremophor EL.  

XR17 alone did not show cytotoxic effects up to 200 ug/ml, the maximum concentration tested, which 
provides a 4-fold safety margin based on a phase I randomized placebo-controlled study to assess the 
pharmacokinetics, safety and tolerability of XR17 and XMeNa in healthy subjects.  With a short half-life of 
3hr in humans and a Q3W administration, accumulation is not anticipated. 

Little is known about XR17 isomers (retinoid derivatives) effect toward retinoid receptors. Hepatotoxicity 
was observed in toxicity studies in dogs after retinoid prolonged use (published literature) which is not 
related to retinoid receptor activity, whereas the expected toxicity (skin, eye, testis, and bone marrow) 
for pharmacological activity at retinoid receptors was not observed. Based on short-lived systemic XR17 
isomers exposure in humans, circulating parent isomers and low liver radioactivity in rat, there is 
probably a lack of significant interaction of XR17 isomers with retinoid receptors.  

In vivo effects 

The in vivo comparison in immunocompetent rats using the hollow fiber model showed similar cytotoxic 
activity of both paclitaxel products. 

Pharmacodynamic studies in dogs with different metastatic tumours and mast cell tumours were 
conducted with Apealea as a veterinary drug; however no direct comparisons were conducted with Taxol. 
These studies demonstrated that Apealea has anti-tumour activity in vivo.  

 

Secondary pharmacodynamics 

Since the bone marrow is an obvious target for the pharmacological effect of paclitaxel, the 
haematological toxicity on white blood cells (WBC), was tested after a single IV dose in rats, study 
conducted as a pharmacological activity-PK study using the effect of the WBC as a PD marker. This study 
showed that the WBC reduction profile was the same with Apealea than with Taxol at the same dose level, 
and therefore demonstrated that Apealea and Taxol have the same potency.  

Safety pharmacology 

Taxol is known to lead to neurotoxicity and, even though rarely, to cardiotoxicity. Safety pharmacology 
endpoints were included in repeat-dose toxicity studies with Apealea and XR17. 

Apealea showed no cardiovascular, CNS, or respiratory risks. ECG abnormalities were observed in the 
Beagle dog with XR17 alone at doses above the clinically relevant dose (see Toxicology assessment). 

2.3.2.  Pharmacokinetics 

Apealea 

Absorption/PK – in Rats 

In the only comparative study comparing Apealea and Taxol, bound paclitaxel concentration was higher 
with Taxol but similar unbound plasma concentration time profiles and unbound plasma clearance of 
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paclitaxel was observed in rats given Apealea or paclitaxel in the form of Taxol. Since the haematological 
and anti-tumour activity were similar in the rat, it is assumed that the paclitaxel exposure (AUC) was the 
same.  

TK measurements from a 3 months repeat-dose IV study in rats revealed somewhat higher paclitaxel 
Cmax and AUC values in males as compared to females.  

In rats, linear kinetics were observed in the dose interval of 5 to 10 mg/kg but exposures were 
approximately 1.5-fold higher at day 85 compared to day 1 of the study.  

Absorption/PK – in Dogs 

When a single dose of 100-150 mg/m2 Paclical was administered to dogs, plasma half-life of paclitaxel 
was short indicating a rapid distribution of paclitaxel into the tissues after the infusion, and elimination 
half-life longer (around 4 hrs), mean clearance was 17.9 L/h/m2 and a large mean Vdss (54 L/m2), 
indicating extensive tissue distribution. Clearance in humans with paclitaxel/Cremophor is similar (Taxol 
Product Label). 

When a repeated dose of 130-150 mg/m2 Apealea was administered once every 3 weeks to dogs, no 
accumulation of paclitaxel was observed over time. This is similar to paclitaxel/Cremophor in dogs and 
humans. 

Distribution 

No difference in the in vitro protein binding of paclitaxel was observed between Apealea or paclitaxel 
dissolved in 1% DMSO in dogs. This is comparable in rats and humans.  

A study of the tissue distribution of radio-labelled paclitaxel delivered in the Apealea formulation to rats 
showed a rapid and significant excretion into bile whereas that in urine was less extensive. There was no 
distribution across the blood brain barrier. This is consistent with paclitaxel disposition.  

Metabolism 

The two primary human paclitaxel metabolites (inactive) 6-alpha-hydroxypaclitaxel and 
3'-p-hydroxypaclitaxel are also found in dogs administered Apealea. Based on literature, only 
3'-p-hydroxypaclitaxel is found in rats administered Taxol.  

Excretion 

Similar to humans, the major route of excretion of paclitaxel derived material in rats and dogs is the 
faeces. The primary excretion of drug-derived material in dogs administered Apealea was in the faeces. 

XR17 

Absorption/PK in rats and dogs  

Specific investigations on the ADME of the excipient XR17’s isomers, XMeNa and 13XMeNa, revealed a 
relatively restricted tissue distribution as assessed in a whole body autoradiography study in rats and 
volume of distribution estimates in the dog. In this latter species there was a high plasma clearance 
(although dose dependent). Late Tmax estimates could possibly indicate enterohepatic recycling of the 
isomers. The total radioactivity in plasma was higher than that in blood indicating a restricted distribution 
into red blood cells. In plasma of rats and dogs, the systemic exposure to 13XMeNa was higher than that 
of XMeNa. 

Distribution 

XR17-related radioactivity concentrated in the liver, stomach wall and kidney, not in eyes and skin, and 
were at a residual levels after 24 hours.   
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Metabolism & Excretion 

XR17 isomers are mainly intact in the circulation and mostly recovered as metabolites in faeces and urine 
in rats.  

The plasma elimination half-life after an IV dose of 36 mg/kg XR17 in the dog was in the range of 1-3 
hours. 

Complete reports for the bioanalytical validation studies were provided. A potential excipient interference 
with the analysis of total paclitaxel was investigated and the results indicate that such an interference is 
not expected.  

Based on in vitro studies, XR17 isomers did not inhibit MDR1 or BCRP but have a moderate potential to 
inhibit OATP1B1 uptake transporter.  

2.3.3.  Toxicology 

Pivotal studies were GLP compliant and conducted with Apealea and XR17 IV administration route as the 
clinical route of administration and with the paclitaxel:XR17 clinical ratio of 1:1.3. Other studies were also 
conducted with Apelea or XR17 IP administration route and/or other paclitaxel:XR17 ratios. Dogs were 
selected based on similar metabolic profile to humans. Historically, rats were also used to study 
paclitaxel. 

For paclitaxel, exposure multiples in rats and dogs provided no safety margins. This is based on clinical 
data from study OAS-09APPK (exposures are not endorsed – see unresolved D180 AR clinical Q23). 
Nevertheless, the toxicity between Apealea and Taxol in the rat 1-month repeated-dose toxicity study 
(ScanTox 50627) was similar, suggesting that in term of safety margins, paclitaxel in Apealea should not 
differ significantly from that in Taxol.  

For XR17 isomers, the exposure margins (7.8- to 70.9 fold) are higher in the female dog than in the male 
dog with a significant non-linearity explained by non-linear PK at the doses administered in the dog. No 
such non-linearity was observed in humans when the isomers were investigated in the dose range of 25 
to 225 mg/m2.  

Data derived from studies with Apealea 

Single dose toxicity 

In rats, injection site reaction and gangrenous tail were observed with a paclitaxel:XR17 ratio of 1:3.9 
administered via the IV route of administration. MTD was considered > 5.15 mg/kg (31 mg/m2). Liver 
toxicity (slight focal chronic peritonitis) was observed via the IP route of administration at paclitaxel:XR17 
ratio of 1:3.3, with a MTD >18 mg/kg (108 mg/m2). These findings reflect an irritant potential of Apealea 
in rats at doses less that the clinical dose of 250 mg/m2. An increase in local injection site reactions was 
observed in the clinic with Apealea compared to Taxol (see Clinical Assessment). 

Repeat dose toxicity 

In a 1-month rat IV study, with a 5 mg/kg (30 mg/m2) Apealea comparability dose with Taxol, cyanosis 
of the tail, even though transient, and lung inflammation occurred in more animals with Pacliex than 
Taxol, which represents a less than clinically relevant dose. Some effects were gender difference (body 
weight gain, serum albumin). Other than those toxicities, there was no marked differences between Taxol 
and Pacliex. Among other organs, the heart, brain, and lungs were examined histologically.  

In a 3-month IV rat study, with a 13 mg/kg (78 mg/m2) XR17 comparability dose with Apealea, 
irreversible injection site reactions, considered a little more severe with Apealea than XR17, and 
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reversible haematology, liver and testis/epididymis toxicities were observed at Apealea and XR17 doses 
lower than the clinically relevant dose based on BSA. Safety margins for Apealea based on human 
exposure are not calculated due to methodology issues in the human studies (see Clinical Assessment) 
and safety margins for XR17 based on human exposure are> 7-fold. 

In a 9 week IV dog study with Apealea, with ECG, and physical and neurological examinations, diarrhea, 
alopecia, and hematological toxicity, but no safety pharmacology toxicities or injection site reactions were 
observed at doses (130-150 mg/m2) close to the clinically relevant dose based on BSA (250 mg/m2). 
These did not reveal toxicities beyond those already identified with paclitaxel in other formulations. Safety 
margins based on human exposure are not calculated due to methodology issues in the human studies 
(see Clinical Assessment). 

Genotoxicity 

Studies assessing the genotoxic potential of Apealea have not been submitted. Paclitaxel is known to be 
clastogenic but not mutagenic from literature data. SmPC is adequate. 

Carcinogenicity 

Based on the ICH S9 guideline, it is accepted that no rodent carcinogenicity studies were submitted with 
Apealea. SmPC is adequate. 

Reproductive and developmental toxicity 

Apealea distributed to the testis and demonstrated testis and epididymis toxicity in the repeat dose 
toxicity studies, data which is similar to the reproductive toxicity observed with paclitaxel. 

In line with ICH S9, fertility and early embryonic development studies, embryo-fetal development 
studies, and prenatal and postnatal development studies were not submitted with Apealea. 

SmPC section 4.6 is adequate for paclitaxel. 

Juvenile study 

A class waiver for a Pediatric Investigational Plan has been granted by the PDCO. 

Local tolerance 

An assessment of the local tolerance of Apealea has been made in repeat dose toxicity studies. 

Apealea shows a risk of local reactions at the infusion site, which is addressed in the proposed section 4.4 
of the SmPC as well as advice on the safety measures that should mitigate the local adverse reactions. 
The SmPC is also carrying a warning for unintended/accidental injection sites. According to the safety 
margin, XR17 is not likely to influence the panel of local reactions that have been already recognize in the 
clinical setting. The availability of clinical data is supportive for the local tolerance issue. 

Immunotoxicity 

Paclitaxel micellar contains the well-established cytotoxic anticancer compound, paclitaxel, for which 
there is extensive clinical experience and immunotoxicity studies are therefore not warranted. A white 
blood cell study was conducted as a pharmacology study (see Pharmacology section). 

Impurities 

No studies were conducted with any Apealea or XR17 impurities. The limits for some of those impurities 
exceed the limits established in ICH Q3 guidelines (>0.2%) and overall these impurities are below the 
specifications of Apealea in the toxicity and genotoxicity studies. A justification was provided by the 
Applicant. It is considered, in line with ICH S9, that the listed impurities are qualified on a toxicological 
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level based on sufficient safety margins (based on clinically relevant XR17 dose of 332.5 mg/m2) in the 
repeat dose toxicity studies and on a genotoxicity level based on the oncology indication. The set of 
impurities not listed (HA, HB, E, F, GA+GB, D) are also considered qualified on a toxicological level (see 
Quality Assessment).  

Moreover, it is important to highlight that XR17 demonstrated positive results in one genotoxicity (Ames) 
study where XR17 was prepared with what the Applicant states as the clinically relevant handling 
procedure, i.e., weighing just before formulating and under amber light. Were this handling procedure not 
fully respected in the clinic, XR17 may indeed become genotoxic. Therefore, whenever the novel 
excipients will be proposed in drug products for human use in indications other than advanced cancer, the 
full data package of genotoxicity studies will be expected with details of the impurities tested and a 
discussion on their qualification.  

Phototoxicity 

The phototoxicity potential of Apealea or of XR17 was not discussed. No indication of phototoxicity 
potential is indicated in Taxol US product label. The ICH S10 guideline does not apply to components of 
marketed products unless there is a new cause for concern for example with the excipient. The XR17 
isomers did not distribute to the eyes and skin. No eye toxicity was observed with Pacliex in rats; however 
this was at doses lower than the clinically relevant dose. Elimination half-life of XR17 isomers was short. 
Therefore the phototoxicity risk of Apealea or XR17 is considered low. No eye toxicity was observed in the 
clinic with Apealea. 

Data derived from studies with XR17 alone 

Single dose toxicity 

In rats, the MTD for XR17 was considered > 100 mg/kg (600 mg/m2) with the IP route of administration. 
Decreased activity and body weight gain, and liver with rounded edges were observed at about 2-fold the 
clinically relevant dose based on BSA. 

In mongrel dogs, no toxicity, including no neurological toxicity, was observed with XR17 with the IV route 
of administration at about 3-fold the clinically relevant dose of XR17 based on BSA. 

In Beagle dogs, XR17 showed signs of toxicity at ≥ 4-fold (increased liver enzymes) and 2-fold (decreased 
red blood cell parameters) the proposed clinically relevant dose of XR17 based on BSA. The MTD was 
considered 108.8 mg/kg (2176 mg/m2), around 6.5-fold the clinically relevant dose of XR17 based on 
BSA. 

These findings reflect a toxicity on liver and red blood cells of XR17 in rats at doses above the XR17 clinical 
dose of 332.5 mg/m2. 

Repeat dose toxicity 

In a 3-month IV rat study: see above. 

In a 12 weeks IV Beagle dog study, reversible ECG changes (S-wave and ST segment) were observed  at 
a dose which provides a 17-fold safety margin based on AUC at the clinically relevant dose. 

ECG changes were not observed with Apealea; however highest Apealea dose tested could provide only a 
0.6-fold safety margin. Based on paclitaxel risk, the SmPC adequately indicates cardiac risk potential in 
humans. 

In rats, irreversible injection site reactions were observed with XR17 alone (at 13 mg/kg, the only dose 
tested alone), as well as with Apealea (paclitaxel:XR17 ratio of 1:1.3) in the 3-month repeat dose toxicity 
study (ScanTox 61435), transient cyanosis of the tail in the one-month repeat dose toxicity study in more 



 
 
Assessment report   
EMA/CHMP/785964/2018  Page 26/121 
 

animals than with Taxol at 5 mg/kg (ScanTox 50627), and injection site reaction with gangrenous tail 
were observed in the single-dose toxicity study in 1 female rat at 5.15 mg/kg (paclitaxel:XR17 ratio of 
1:3.9) (ScanTox 45000). No such reactions are observed in dogs.  

Genotoxicity 

Under the conditions of the current MAA (ICH S9), the genotoxic testing of XR17 can be considered 
acceptable. However, further information is requested for assessment of genotoxic risk in case the 
excipient is to be used together with non-genotoxic APIs. The reason is that even though XR17 is not 
considered genotoxic in bacterial strains (XR17) and mammalian cells (XR17, XMeNa) in vitro using a 
handling procedure that the Applicant considers clinically relevant, (i.e., weighing before formulating 
under amber light), XR17 was genotoxic in the Ames test using a different handling procedure, 
(regardless of the presence or not of 0.3% retinoic acids). This may be due to other 
impurities/degradation products that occur under this other handling procedure. No in vivo genotoxicity 
studies were conducted with XR17. This was endorsed by the CHMP during the Protocol Assistance. 

This is in line with ICH S2 and ICH S9 and considered acceptable for this specific MAA in light of the fact 
that paclitaxel is well known to be genotoxic. SmPC 5.3 is adequate. 

Carcinogenicity 

Based on the ICH S9 guideline, it is accepted that no rodent carcinogenicity studies were submitted with 
XR17. 

Reproductive and developmental toxicity 

In line with ICH S9, fertility and early embryonic development studies, embryo-fetal development 
studies, and prenatal and postnatal development studies were not submitted with XR17. 

Local tolerance 

An assessment of the local tolerance of XR17 has been made in repeat dose toxicity studies. 

2.3.4.  Ecotoxicity/environmental risk assessment 

Using the EMA guideline pre-screening equation, two methods were used to calculate predicted 
environmental concentration (PECSURFACEWATER) of drug substance. Method 1: refined values of Fpen (orphan 
status – patient population comprising < 5 per 10,000 European inhabitants), WASTEWinhab, DILUTION 
was included in the first PECSURFACEWATER calculation. The result of such approach was PECSURFACEWATER 

=0.006 µg/L below the trigger value of 0.01 µg/L. Method 2: refined values of Fpen (EUCAN (International 
Agency for Research against Cancer, 2012) gives a one-year prevalence of ovarian cancer as 14.76 per 
100,000), WASTEWinhab, DILUTION was included in the second PECSURFACEWATER calculation. The result of 
such approach was PECSURFACEWATER =0.0015 µg/L below the trigger value of 0.01 µg/L. 

Taking into account proportion of population (%) calculated from the applicant original study, it can be 
concluded that the most real Fpen value relating to primary peritoneal cancer and fallopian tube cancer 
indications is clearly below Fpen value of drugs with orphan designation. 

Based on experimentally obtained octanol/water partition coefficient for paclitaxel, the logKOW should be 
in the region 2-2.5 and thus below the log KOW of >4.5 which is the criterion for an assessment of 
bioaccumulation (CHMP 2006). 

The absence of an ERA for XR17 is justified based on the suggestion that there is no direct interaction of 
the isomers or its metabolites on retinoid receptors, on the lack of cytotoxicity with XR17 at higher 
concentrations required for cell toxicity with all-trans retinoic acid, and on the low frequency of treatment. 
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2.3.5.  Discussion on non-clinical aspects 

The provided NC data is sufficient, GLP compliant, and in line with the ICH S9 guideline and the Guideline 
on excipients in the dossier for application for marketing authorisation of a medicinal product 
(EMEA/CHMP/QWP/396951/2006). 

The PD studies demonstrate similar pharmacological activity between Apealea and Taxol and that 
therefore the novel excipient XR17 does not negatively impact the anti-tumour activity of paclitaxel. 

Overall, the comparative and non-comparative PK/TK studies suggest that paclitaxel delivered in the 
Apealea formulation has a plasma exposure profile of unbound drug that is similar to that obtained with 
the Taxol formulation.  From a non-clinical point of view, the Apealea formulation does not appear to 
change significantly the distribution of paclitaxel to the tissues compared to that of Taxol.  

According to the available clinical data, the Applicant had suggested the essentially similar human body 
fate of each paclitaxel (Abraxane, Apealea, and paclitaxel formulated with Cremophor). This is considered 
acceptable for Abraxane (unbound fraction) but not for paclitaxel/Cremophor based on PK clinical data. 
The Applicant used a second approach in relation to theories discussed in the reflection paper on micelles 
by EMA (EMA/CHMP/QWP/799402/2011) with the addition of new data from a new study on in vitro 
protein binding of the excipient (OAS-REP-05). Overall, based on the clinical data (see Clinical 
assessment), bioequivalence (unbound fraction) with Abraxane is considered acceptable. In accordance 
with the reflection paper on micelles EMA/CHMP/QWP/799402/2011, no firm conclusion can be drawn 
regarding the human body fate of Apealea.  

XR17 isomers are limited in their tissue distribution and hence the elimination half-lives are relatively 
rapid. Intact isomers are the major drug-related material in the circulation. Elimination of both isomers 
occurs through metabolism while the predominant excretory route is faecal. Local injection site reactions 
were observed with Apealea and XR17 in rats (not in dogs), at doses less that the clinical dose of 250 
mg/m2, therefore indicating an irritant potential of Apealea, which was also observed in man more than 
with Taxol. This is addressed in the proposed section 4.4 of the SmPC as well as advice on the safety 
measures that should mitigate the local adverse reactions. The SmPC is also carrying a warning for 
unintended/accidental injection sites. According to the safety margin, XR17 is not likely to influence the 
panel of local reactions that have been already recognize in the clinical setting. The availability of clinical 
data is supportive for the local tolerance issue. 

The main target organs of Apealea (haematology, liver, testis/epididymis) were similar to Taxol in rats, 
with an increased frequency of cyanosis of the tail and lung inflammation. Similarly in dogs, diarrhea, 
alopecia, and hematological toxicity were observed at doses close to the clinically relevant dose, and were 
already identified with paclitaxel in other formulations.  

Apealea distributed to the testis and demonstrated testis and epididymis toxicity in the repeat dose 
toxicity studies, data which is similar to the reproductive toxicity observed with paclitaxel. 

It is considered, in line with ICH S9, that the listed impurities are qualified on a toxicological level based 
on sufficient safety margins in the repeat dose toxicity studies and on a genotoxicity level based on the 
oncology indication. The set of impurities not listed (HA, HB, E, F, GA+GB, D) are also considered qualified 
on a toxicological level (see Quality Assessment). 

Moreover, it is important to highlight that XR17 demonstrated positive results in one genotoxicity (Ames) 
study where XR17 was prepared with what the Applicant states as the clinically relevant handling 
procedure, i.e., weighing just before formulating and under amber light. Were this handling procedure not 
fully respected in the clinic, XR17 may indeed become genotoxic. Therefore, whenever the novel 
excipients will be proposed in drug products for human use in indications other than advanced cancer, the 
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full data package of genotoxicity studies will be expected with details of the impurities tested and a 
discussion on their qualification.  

Targets for XR17 in Beagle dogs were the liver and red blood cells at doses higher than the proposed dose 
of XR17. Moreover, reversible ECG changes were observed in dogs with XR17 alone at a >7--fold safety 
margin based on AUC (but not with Apealea at a maximal tested dose providing a 0.6-fold safety margin). 
The phototoxicity risk of Apealea or XR17 is considered low. 

The ERA is considered adequate and the lack of ERA for XR17 is sufficiently justified. 

2.3.6.  Conclusion on non-clinical aspects 

Overall, the non-clinical package is considered adequate to support this application. Relevant information 
has been included in the SmPC (see SmPC section 5.3). 

2.4.  Clinical aspects 

2.4.1.  Introduction 

GCP 

The Clinical trials were performed in accordance with GCP as claimed by the applicant 

The applicant has provided a statement to the effect that clinical trials conducted outside the community 
were carried out in accordance with the ethical standards of Directive 2001/20/EC. 
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• Tabular overview of clinical studies  

 

2.4.2.  Pharmacokinetics 

Paclitaxel is characterised both by a low oral bioavailability (< 10%) and a low water solubility (< 0.0003 
mg/ml). In order to overcome this, the Applicant has developed a micellar paclitaxel-containing 
formulation using an equimolar mixture (XR17) of the surfactants XMeNa and 13XMeNa for solubilising 
paclitaxel in the Apealea formulation. According to the Applicant, on infusion the product is rapidly diluted 
resulting in a venous concentration below the critical micelle concentration (0.019 mg/mL in isotonic 
saline) and in the disassembly of the micelles.  

Three studies have been performed to assess the PK-profile of Apealea; these included a dose-finding 
study with a slightly modified 3+3 design (Study OAS-04-01), a comparative PK study of Taxol vs Apealea 
(equal dose of 175 mg/m² and identical infusion time of 3h) (Study OAS-07PK) and a comparative PK 
study of Abraxane vs Apealea (equal dose of 260 mg/m²) and identical infusion time of 1h) (Study 
OAS-09APPK).  

Bioanalytical methods 

During each of these studies, different bioanalytical methods have been applied; these included a 
HPLC-UV method for the detection of total paclitaxel in plasma (Study OAS-04-01 – Quintiles AB), a 
UPLC-MS-MS method for the detection of total and unbound paclitaxel in plasma and serum (Study 
OAS-07PK - Karolinska University Hospital Laboratory) and a UPLC-MS-MS method for the detection of 
total and unbound paclitaxel in plasma (Study OAS-09APPK – ICON Laboratory Services). In addition, 
plasma levels of Cremophor EL (Karolinska University Hospital Laboratory) and of albumin and AAG 
(unknown laboratory as no further information was provided) in plasma have been determined in  Study 
OAS-07PK. 
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Pharmacokinetic data and statistical analysis 

A 2-compartment model was fitted to the individual data in OAS-04-01. In OAS-07PK and OAS-09APPK, 
PK was assessed by non-compartmental analysis. 

ADME 

No absolute bioavailability studies have been carried out on Apealea, since the product is administered 
intravenously.  

Two comparative PK studies have been performed by the Applicant aiming at the demonstration of similar 
unbound plasma levels of paclitaxel after administration of the three formulations.  Study OAS-07PK 
comparing Apealea vs Taxol was not considered for this assessment as it was not validated. 

 

Apealea vs Abraxane 

In study OAS-09APPK, 33 patients were randomised to receive a dose of 260 mg/m² of Apealea or 
Abraxane (cross-over design with two 21-day treatment cycles). An infusion time of 60 min was chosen 
for both treatments, although recommended infusion period for Abraxane is 30 minutes. The infusion 
time was increased in order to achieve infusion rate corresponds to that used in other studies. On the 
other hand, the dose of Apealea used in the OAS-09APPK study was higher than maximum tolerated dose 
(MTD) established in the OAS-04 study. The results indicated that both for the total as for the unbound 
paclitaxel concentrations, overlapping curves were obtained, at least for the first 1.5h; starting from 1.5h, 
curves in the log-linear plots showed a tendency to separate. The 90%CI around AUC(0-10h),u for the 
Abraxane/Apealea ratio was 80.2-98.9%. Also for Cmax,u and Cmax,total the 90%CI were within the 
[80-125%] interval (respectively [85.5-112.3%] and [81.8-108.6%]). Only for AUC(0-10h),total the 
90%CI were not within this interval ([76.4-93.5%]).. 

Study OAS-09APPK indicated that the mean fu remained relatively constant at approximately 5.2% 
during the infusion of Apealea, after which declined to approximately 4.6-4.8% at 5 to 10 hours after the 
start of infusion, an 8% decline in relative terms. 

No tissue distribution studies of paclitaxel after Apealea administration have been performed in humans. 

In Study OAS-04-01 during and after the infusion, there was a rapid distribution of paclitaxel into the 
tissues, as indicated by the rapid α-half-life, of the order of 0.6 hours, indicating that the distribution 
phase is essentially over two hours after the end of infusion. The tissue distribution was extensive 
according to the large Vss, with a value of 63.3±26.9 L/m² (range: 23.8-164.8 L/m²) or about 110 L for 
an average patient with a mean body surface area of 1.8 m². Paclitaxel pharmacokinetics in blood 
displayed a biphasic disposition profile. The elimination half-life, the β- half-life, which to a large extent is 
dependent on the clearance, was quite variable with a range from 4.8 hours to 23.1 hours. However, a 
high variability has been observed throughout Study OAS-04-01 and Study OAS-09-APPK. In Study 
OAS-04-01 a median clearance of 14.1 L/h/m² was noted.  

The patient's genotype for metabolizing enzymes (CYP2C8 and CYP3A4) and drug carrier (ABCB1) that 
assumes to be involved in paclitaxel’s pharmacokinetics was analysed and correlated to the plasma 
concentration and clearance of paclitaxel in the study OAS-07PK.  

Pharmacogenetic analysis was based on data that came from one patient and discussion of available 
literature data indicating that, on the one hand, the genetic variant of CYP2C8 * 3 has been shown to 
affect the pharmacokinetics of paclitaxel in terms of both total and unbound clearance of paclitaxel.  
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Dose proportionality and time dependency 

Study OAS-04-01 showed that, apart from the fact that mean levels from the 150 mg/m² were the lowest 
and mean levels from the 275 mg/m² were the highest, there was no obvious relationship between 
plasma levels and dose.  

No studies have been performed to explore time-dependent PK.  

Intra- and inter-individual variability 
Consistent with reports in literature, a high inter-individual variability has been noted throughout the 
studies. Literature data also indicate that the intra-individual variability is also substantial. 

Special populations 

Patients with hepatic impairment have not been studied with Apealea but may be at increased risk of 
toxicity, particularly from myelosuppression. 

In study OAS-09-APPK the exposure to the unbound fraction of paclitaxel was similar between Apealea 
and Abraxane. 

There exists only scarce data on the pharmacokinetics of paclitaxel in patients with renal insufficiency and 
pharmacokinetic studies in patients with impaired renal function have not been performed with Apealea. 
It is observed that less than 10% of paclitaxel is eliminated renally, therefore, conventional dosages and 
infusion durations of paclitaxel alone or in combination with platinum can be applied to patients with 
severe renal impairment without requiring dose modifications due to renal failure.  

Studies on the influence of gender factor on the paclitaxel PK were not submitted.  

Studies on the influence of race in the PK of Apalea have not been submitted.  

Studies in the paediatric population have not been submitted.  

Drug-drug Interactions 

Pharmacokinetic drug interactions with Apealea have not been studied.  

Taxanes agents are extensively taken up into hepatocytes by OATP1B transporters before metabolism 
and excretion. Some solubilizers used in the galenic formulations of paclitaxel can inhibit this process in 
a time-dependent fashion and the potential of drug-drug interactions mediated by these transporters is 
therefore dependent on the selected paclitaxel formulation. Paclitaxel is reportedly a substrate for 
OATP1B3 (Smith et al., 2005; Letschert et al., 2006; van de Steeg et al., 2013) and also for OATP1A2 
(van de Steeg et al., 2013).  

In relation to the impact of the Apealea vehicle (XR17) on the pharmacokinetics of paclitaxel, it should be 
noted that the AUC of paclitaxel (total and unbound drug) was essentially similar when administered as 
Apealea or Abraxane demonstrating the absence of any significant inhibitory effect of XR17 on OATP1B3 
and OATP1A2. 

The inhibitory effect of the XR17 isomers, XMeNa and 13XMeNa, has also been evaluated on transporter 
OATP1B1*1a (report no OAS-REP-09) in an in vitro assay. XMeNa and 13XMeNa produced moderate 
inhibitory activity towards this transporter, with IC50 values of 6.3 and 4.4 μM, respectively. No inhibition 
was observed at 1 μM of either isomer. Taking protein binding and Cmax of unbound excipients estimated 
from total Cmax in study OAS-13-XR17 into account (at a dose 1.35-fold the clinical dose of Apealea), the 
clinical relevance seems remote. Therefore, the absence of a warning statement regarding the inhibition 
of OATP1B1 by these excipients is justified. 
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2.4.3.  Pharmacodynamics 

Paclitaxel is a well-established cytotoxic agent with several decades of clinical use in the management of 
solid tumours such as breast cancer, carcinoma of the ovary, NSCLC and AIDS- related Kaposi’s sarcoma. 
Clinical experience has been gained with the active substance since 1992. The PD activity of paclitaxel is 
well-known having been extensively studied. 

Apealea is a new formulation of paclitaxel that contains paclitaxel and XR17, a mixture of two excipients: 
N-(all-trans-retinoyl)-L-cysteic acid methyl ester sodium salt (XMeNa) and N-(13-cis-retinoyl)-L-cysteic 
acid methyl ester sodium salt (13XMeNa). No clinical PD studies or PK-PD relationship studies in patients 
treated with Apealea have been submitted. Based on in vitro experiments with cell cultures, the excipients 
of Apealea (XR17) do not appear to possess anti-tumour effects. 

Mechanism of action 

No studies have been submitted.  

Primary and Secondary pharmacology 

Known toxicity includes haematological and GI toxicity, neurotoxicity and cardiotoxicity. 

No evidence of a pharmacokinetic-pharmacodynamic relationship for Apealea in the Phase I/II studies 
could be provided by the Applicant due to the limited data available in patients.  

No new studies have been submitted. The Applicant refers to published studies. A model has been used 
to assess the pharmacodynamics of neutropenia associated with paclitaxel. This model is based on three 
steps of haematopoiesis: proliferation, transit and the circulation of mature neutrophils. Paclitaxel inhibits 
the proliferation phase. Fetterly et al (2008) showed through this model that it is possible to give 
liposome-entrapped paclitaxel at a higher dose than Taxol. The model has also been used to explain why 
nab-paclitaxel produced less frequent severe neutropenia than solvent based paclitaxel based upon a 
shorter exposure to plasma paclitaxel concentrations above 720 ng/mL, a threshold calculated by logistic 
regression as having the highest correlation with 50% reduction of neutrophils during the first cycle.  

Neutropenia has also been correlated with the duration of paclitaxel exposure in the blood (e.g. time 
above a threshold 0.05 μmol/L paclitaxel concentration) and it is shown that bone marrow progenitor cells 
expressed the MDR1 gene product (pgp). It was thus proposed that Cremophor in combination with 
paclitaxel could enhance the marrow toxic effects of paclitaxel by increasing the haematopoietic 
intracellular paclitaxel concentrations due to inhibition of the efflux (pgp) pump. By implication the 
absence of Cremophor from Abraxane was the reason for the lower incidence of neutropenia seen when 
it was given as monotherapy. This effect is seemingly abolished when Abraxane is given with carboplatin. 

A phase III study in metastatic breast cancer comparing nab-paclitaxel 260 mg/m2 to paclitaxel 175 
mg/m2 showed a higher frequency of neuropathy in patients treated with nab-paclitaxel. However, in 
study OAS-07OVA, peripheral neuropathy was seen at a similar frequency in the two paclitaxel 
formulations compared, Apealea 250 mg/m2 and Taxol 175 mg/m2. 

Genetic differences in PD response have been reviewed by the Applicant. No clinical data is available from 
conducted studies in regard to potential homologous recombination deficiencies (germline and/or 
somatic). Review of the literature data regarding the interactions (pharmacokinetic and/or 
pharmacodynamic) of paclitaxel and other drugs, including carboplatin, has been provided. In a review 
from 2004, Beijnen and Schellens stated that the mechanism of the interaction seen when paclitaxel and 
carboplatin are combined, i.e. a less than expected amount of thrombocytopenia, is not known. In vitro 
studies have shown that the addition of paclitaxel in culture significantly increases the carboplatin-DNA 
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adduct levels thereby indicating a synergism. The PD interactions of paclitaxel and carboplatin focus on a 
concentration threshold of total paclitaxel of above 0.05 μmol/L (Tc > 0.05) as a good predictive marker 
for neutropenia and Tc > 0.05 of carboplatin was a good predictive marker for thrombocytopenia. The 
correlation between paclitaxel Tc > 0.05 and therapeutic efficacy was also shown in ovarian cancer 
patients treated with the combination of paclitaxel and carboplatin. 

2.4.4.  Discussion on clinical pharmacology 

In order to overcome the low solubility of paclitaxel, the Applicant developed a new micellar 
paclitaxel-containing formulation containing an equimolar mixture of XMeNA and 13XMeNa. Three studies 
have been performed to assess the PK-profile of Apealea, the major aim being the demonstration of 
similar exposure to unbound paclitaxel after infusion of Apealea in comparison with Abraxane/Taxol. 
Although the results of the comparative bioavailability study with Taxol are considered to be unreliable, 
the study comparing the PK obtained after infusion of Abraxane and Apealea did reveal that the unbound 
paclitaxel fraction was similar after administration of both formulations (and although not strictly meeting 
the bioequivalence margins, comparable exposure could also be concluded for total paclitaxel). 
Therefore, the entirety of data are considered to be sufficient for this full application as this enables the 
bridging of the package of pharmacokinetic data observed for Abraxane. In addition, this constitutes a 
strong argument that Abraxane and Apealea are expected to have identical therapeutic effect when 
administered at the same dose and regimen. 

Hepatic function is the most likely factor to have a clinically meaningful effect on paclitaxel 
pharmacokinetics and hepatic impairment has been associated with increased risk of toxicity.  

Although no PK comparison can be made between Apealea and Taxol based on the OAS-07PK study due 
to deficiencies in the bioanalytical method, the study OAS-09-APPK ultimately allows concluding that the 
exposure to the unbound fraction of paclitaxel is similar between Apealea and Abraxane. In this context, 
the published literature together with the information from Abraxane is judged sufficient to adequately 
address hepatic impairment in the SmPC of Apealea.  

Patients with hepatic impairment have not been studied with Apealea but may be at increased risk of 
toxicity, particularly from myelosuppression. Administration in patients with hepatic impairment defined 
as total bilirubin > 1 to ≤ 5 × ULN and AST ≤ 10 × ULN (see section 4.2) should therefore be performed 
with caution and they should be closely monitored with regard to increased liver impairment and 
myelosuppression. Patients that have total bilirubin > 5 × ULN or AST > 10 × ULN should not be treated 
with paclitaxel (see SmPC section 4.4). 

Specific studies with Apealea in patients with renal impairment are not necessary. The SmPC 
recommendations for patients with renal impairment have been clarified and a distinction has been made 
between the renal function groups. Patients with mildly or moderately impaired renal function (glomerular 
filtration rate (GFR) 89−60 ml/min or GFR 59−30 ml/min, respectively) may be treated with Apealea 
without a dose modification. Patients with severe renal impairment (GFR < 30 ml/min) should not be 
treated with paclitaxel. 

Studies on the influence of gender factor on the paclitaxel PK were not submitted. addressed by the 
applicant. Since Apealea is indicated for ovarian, primary peritoneal and fallopian tube cancer, this is not 
considered an issue.  

There is no relevant use of Apealea in the paediatric population for the indications of epithelial ovarian 
cancer, primary peritoneal cancer and Fallopian tube cancer.  

While the distribution phase of paclitaxel into the tissue compartment is prolonged for Taxol due to 
Cremophor entrapment in the vascular space, the metabolic and elimination patterns of paclitaxel could 
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be considered as similar to Taxol. Therefore, any concerns regarding metabolic interactions that apply to 
Taxol must also apply to Apealea. Especially, caution should be exercised when administering paclitaxel 
concomitantly with medicines known to inhibit or induce either CYP2C8 or CYP3A4. The applicant has 
incorporated in section 4.5 information related to CYP2C8 and 3A4. 

Apealea is indicated to be used in combination with carboplatin (see SmPC section 4.1). Apealea should 
be administered first, then carboplatin. Based on literature data, no clinically relevant pharmacokinetic 
interaction between paclitaxel and carboplatin is expected. Clinically relevant pharmacokinetic interaction 
has been observed between paclitaxel and cisplatin. When paclitaxel is given before cisplatin, the safety 
profile of solvent-based paclitaxel is consistent with that reported for single-agent use. When 
solvent-based paclitaxel was given after cisplatin, patients showed a more profound myelosuppression 
and an approximately 20% decrease in paclitaxel clearance. A similar effect can be anticipated for 
Apealea (paclitaxel micellar). Patients treated with paclitaxel and cisplatin may have an increased risk of 
renal failure as compared to cisplatin alone in gynaecological cancers. 

The interaction between paclitaxel in Apealea and protease inhibitors has not been investigated.  
Paclitaxel having demonstrated strong efficacy in the treatment of Kaposi’s sarcoma, the putative 
interaction with protease inhibitors is of concern. In section 4.5 of the SmPC, an exhaustive list of potent 
CYP3A4 inhibitors is provided including the most important protease inhibitors like ritonavir and 
saquinavir. 

At the clinical XR17 exposure, there is a putative risk of inhibition of CYP2B6, CYP2C8 and CYP2C9, and 
CYP2D6 and CYP3A4 by XR17 and therefore of altering exposure to their substrates, which include 
paclitaxel (metabolized mainly by CYP2C8). In addition, XR17 isomers did not inhibit MDR1 or BCRP but 
have a moderate potential to inhibit OATP1B1 uptake transporter. This is adequately reflected in 4.4 and 
5.2 of the SmPC. 

Since the elimination of doxorubicin and its active metabolites can be reduced when paclitaxel and 
doxorubicin are given closer in time due to micellar incorporation of the anthracycline, conducting drug 
interaction studies with Apealea in combination with anthracyclines such as doxorubicin and epirubicin 
could have been envisaged. However, within the framework of the proposed indications, a concomitant 
administration of anthracyclines and Apealea is not proposed in the evidence-based guidance and no DDI 
study is judged necessary at this stage.   

The protein binding of paclitaxel in plasma amounts to approximately 95%. Binding occurs to albumin and, 
probably, lipoproteins, while binding to alpha-1-acid glycoprotein is of little quantitative importance. The 
binding properties of paclitaxel, together with its classification as a low clearance drug, and its primary 
hepatic elimination make it an unlikely candidate for plasma protein displacement interactions with other 
drugs. In this context, relevant interactions by plasma protein binding replacement are not expected.  

Paclitaxel being a substrate for the P-glycoprotein efflux system and Cremophor being known to be 
associated with the inhibition of P-glycoprotein, the consequences of using a Cremophor-free paclitaxel 
formulation with respect to P-glycoprotein inhibition is of concern.  The applicant recognises that since 
paclitaxel is a substrate for Pgp, co- treatment with Pgp-inhibitors could potentially increase circulating 
and tissue concentrations of paclitaxel and therefore induce toxicity. At this time, this issue is not 
mentioned in any paclitaxel product information and is still considered as a theoretical/mechanistic issue. 
Nevertheless, section 5.2 of the SmPC notes that paclitaxel is a substrate for P-gp based on in vitro and 
in vivo DDI data. 

Pharmacokinetic differences between different categories of patients are often related to the safety profile 
of the compound, e.g. an age-related slower metabolism of paclitaxel will increase the amount of 
paclitaxel and hence the toxicity. However, the inter- and intra-patient variability in paclitaxel PK makes 
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it implausible that any potential age-related difference in PK would be of relevance in clinical practice 
(Crombag et al. 2016). 

The Applicant did not perform PD clinical studies, either in monotherapy or in combination with 
carboplatin, since the PD of Apealea-derived paclitaxel, once in vivo, can be considered similar to those 
known for other paclitaxel formulations. 

The mechanism of action of paclitaxel is known from the literature. It is generally believed that paclitaxel 
promotes the assembly of microtubules from tubulin dimers and stabilises microtubules by preventing 
depolymerisation, and induces the formation of stable, non-functional microtubules [Horwitz 1994] 
thereby inhibiting the normal dynamic reorganisation of the microtubule network that is essential for 
interphase and for mitotic cellular functions (Schiff et al 1979, Schiff and Horowitz 1980). 

By binding at the β-tubulin, paclitaxel promotes the assembly of microtubules from tubulin dimers and 
stabilises microtubules by preventing depolymerisation. Stabilisation results in the inhibition of the 
normal dynamic reorganisation of the microtubule network that is essential for vital interphase and 
mitotic cellular functions. In addition, paclitaxel induces microtubule bundle formation throughout the cell 
cycle and induces microtubule aster formation during mitosis. In binding to the tubulin subunit paclitaxel 
in thought to reverse the conformational changes that accompany the hydrolysis of bound GTP, stabilising 
the microtubule (Alushin, et al., 2014). Administration of paclitaxel in animal models results in mitotic 
arrest and apoptosis but it is the latter action that is thought to provide the cytostatic effect. (Milross, et 
al., 1996).  

The incidence of neutropenia reported as an adverse event was higher in Apealea treated patients (29%) 
than in those receiving Taxol (20%) correlating with the dose of paclitaxel administered. This was similar 
to the finding when Abraxane 100mg/m2 weekly was compared with Taxol 200mg/m2 every three weeks 
when both were given with carboplatin AUC=6 to treat lung cancer, 51% and 48% respectively. It is 
inconsistent with the incidence of neutropenia when Abraxane (260mg/m2 given every 3 weeks) was 
compared with (Taxol 175mg/m2 given every 3 weeks) as monotherapy, where the higher paclitaxel dose 
gave rise to lower neutropenia incidence, 29% and 20% respectively.  

It has been established that paclitaxel-induced neuropathy is dose-dependent and that it can be expected 
at doses of 250 mg/m2 or higher; however, in study OAS-07OVA, peripheral neuropathy was seen at a 
similar frequency in the two paclitaxel formulations compared, Apealea 250 mg/m2 and Taxol 175 
mg/m2. 

2.4.5.  Conclusions on clinical pharmacology 

Overall, the clinical pharmacology package is considered adequate to support this application. Relevant 
information has been included in the SmPC. 

2.5.  Clinical efficacy 

2.5.1.  Dose response study(ies) 

The primary evidence of efficacy of Apealea (referred to as paclitaxel (micellar) nanoparticles or Paclical) 
in combination with carboplatin as second- or third-line therapy in the epithelial ovarian cancer, primary 
peritoneal cancer and Fallopian tube cancer is based on the result of the pivotal Phase III study, Study 
OAS-070OVA. 

One Phase I/II study in subjects with recurrent malignant solid tumours, Study OAS-04-01, was 
conducted to determine the maximum tolerated dose (MTD) and to explore efficacy. 
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Dose response study OAS-04-01 

Study OAS-04-01, was an open-label, one-arm, dose-escalating, Phase I/II study in subjects with 
recurrent malignant solid tumours.  The primary objective of this study was to determine the MTD and the 
measurement of objective tumour response according to RECIST was one of the secondary objectives. 

Subjects were given one-hour intravenous infusion of Apealea, in 3 treatment cycles, every 21 days. 
Subjects received escalating doses (90-275 mg/m²) of Apealea according to a slightly modified 3+3 
stepwise dose escalation scheme, until the MTD was reached. MTD was defined as a dose below the dose 
limiting toxicity (DLT) dose. DLT was defined as the presence of one or more of the following adverse 
effects throughout the 3 treatment cycles: (1) any life-threatening event possibly related to the study 
drug, (2) any common grade 3 or 4 toxicity considered possibly related to the study medication, (3) grade 
4 neutropenia lasting ≥7 days, (4) grade 4 neutropenia with fever of >38 °C, (5) grade 3 
thrombocytopenia lasting ≥ 7 days,  (6) any grade 4 thrombocytopenia and, (7) grade 3 or worse 
non-haematological toxicity, except for nausea, vomiting and alopecia.  

The decision to continue to the next dose level or to stop the study was to be taken by an independent 
safety committee. DLTs reported by the investigators were evaluated by the independent safety 
committee and occasionally revised as documented in protocols from the safety committee meetings. 

When the MTD was established, an additional cohort of patients was to be administered the MTD dose for 
3 treatment cycles. 

In total 34 patients with recurrent malignant solid tumours, for which no satisfactory therapy was 
available or has failed (including previous Taxol treatment) were included in the study. Six patients had 
epithelial ovarian cancer (described as ovarian cancer) as primary malignancy.  Nineteen (19) patients 
(56%) completed all 3 cycles within the study and 15 (44%) discontinued, mainly due to occurrence of 
AEs with DLT and progressive disease (figure below). 

 

 

Figure 1 Disposition of patients in Study OAS-04-01 
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DLTs occurred at Apealea doses of ≥ 225 mg/m2. First DLT was observed on 225 mg/m2 dose level. One 
patient out of 6 patients experienced DLTs (severe hand-foot skin reaction with stomatitis, fatigue and 
neutropenia).  

On the 250 mg/m2 dose level, overall, 4 out of 14 patients had DLT. Out of the first 3 patients treated at 
the dose of 250 mg/m2 in the escalation phase one patient experienced a series of SAEs (myalgia and 
arthralgia, syncope and dyspnea). Though these events were initially reported as DLTs, the safety 
committee assessed these reactions during the second course as probably related to the patients general 
condition rather than to the test drug and hence as not DLTs. Among the next 3 patients, one patient 
experienced exacerbation of neuropathy that began during previous chemotherapy and was persistent at 
inclusion, along with disease progression. Since both of these patients were in a rather bad condition at 
inclusion and DLTs were of such a questionable character, the safety committee decided to continue with 
dose escalation. After new patients had been enrolled on the 275 mg/m2 dose level, a third patient at 250 
mg/m2 level experienced DLT (neuropathy) after the first cycle. In the subsequent dose validation phase 
(see further) a fourth patient experienced DLTs (febrile neutropenia, stomatitis and neuropathy).  

On the 275 mg/m2 dose level, 3 out of 6 patients experienced DLTs (fatigue, intestinal obstruction and 
peripheral neuropathy). The dose escalation was ceased and the dose of 275 mg/m2 was established as 
the DLT dose.  

On the basis of these findings, the dose below the DLT dose was consequently declared as the MTD i.e. 
250 mg/m2. In line with the protocol, an additional 7 patients were administered the MTD for 3 treatment 
cycles. In this dose validation phase, one patient experienced DLTs (febrile neutropenia, stomatitis and 
neuropathy). 

2.5.2.  Main study(ies) 

Study OAS-07OVA 

Methods 

Study design 

Study OAS-07OVA was an open-label, parallel group, randomised, comparator-controlled, 
non-inferiority, Phase III study. Taxol (referred to as paclitaxel) was used as the comparator and both 
Apealea and Taxol were combined with carboplatin, according to clinical practise. 

Eligible subjects were randomly assigned in a 1:1 ratio to receive either Apealea 250 mg/m2 plus 
carboplatin 5-6 AUC or Taxol 175 mg/m2 plus carboplatin 5-6 AUC during 6 cycles with 3 weeks between 
the cycles. Dose reduction and/or delay of paclitaxel and carboplatin were allowed according to 
protocol-specified dose management schemes for subjects who experienced either haematological or 
non-haematological toxicity. 

The treatment period started at day of first dose and ended 22 days after the sixth dose. During the 
follow-up period, which started on cycle 6 day 23, the patients were followed on a monthly basis with start 
at six months after first dose until progression or when leaving the study due to any other cause. 

Inclusion Criteria 

• Histological or cytological confirmed epithelial ovarian cancer, primary peritoneal cancer or 
fallopian tube cancer. 
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• Patients relapsing > 6 months after end of first line or second line treatment including platinum 
based therapy. Prior therapy and duration of response will be documented in the CRF for 
descriptive analysis. 

• CA 125 >2 x upper normal limit (UNL) documented at two occasions, with more than one week 
interval, according to appendix I, patient groups A and B, measurable/non- measurable disease. 

• Age > 18 years. 

• Eastern Cooperative Oncology Group (ECOG) performance score 0-2. 

Exclusion Criteria 

• Patient has peripheral neuropathy of grade ≥ 2 per NCI-CTCAE version 3.0. 

• Surgical procedure due to progressive disease within 4 weeks of any of the CA-125 
measurements. 

• Any uncontrolled medical problem involving any of the major organ systems. 

• History of severe allergy or severe hypersensitivity to study drugs. 

• Patient receiving concurrent hormonal, immuno-, or radiotherapy. Treatment must have stopped 
for at least 4 weeks before start of drug treatment (Day 1, Cycle 1). 

• Tumours of other origin or histology. 

Objectives 

Primary efficacy objective was to show non-inferiority of the experimental treatment and the control 
treatment in terms of progression free survival (PFS) using CT scans according to RECIST as assessed by 
blinded central review.  

Secondary efficacy objectives: 

• To show non-inferiority of the experimental treatment and the control treatment in terms of the 

change in AUC-based treatment concentration average (Cav) of CA 125 relative to pre-dose Cav 

of CA 125. 

• Response rate (RR) using CA 125 

• Objective response rate (ORR) using CT scan according to RECIST 1.1  

• ECOG performance score 

• Nadir and the time to nadir of CA 125 during or after treatment 

• T½ of CA 125 

• Progression free survival (PFS) using CA 125 according to GCIG 

• Quality of life using EQ-5D and QLQ-OV28 questionnaires at specified time-points 

• Health economic data with emphasis on time and frequency of hospitalization, additional 

outpatient visits and medication/therapy to treat study drug related adverse events. 

• To show non-inferiority of the experimental treatment and the control treatment in terms of 

Overall Survival (OS):  whereas mandated initially only by the  FDA, during the course of the EU 

MAA procedure OS analysis was additionally requested by the EMA . 
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Randomisation 

The study was performed as an open, randomized and controlled multicenter study with a stratified 
parallel group design. CA 125 and first or second relapse used as stratification factors. The patients were 
allocated 1:1 to either the experimental treatment or the control treatment. 

A central web-based with minimisation software randomization strategy was used. Randomisation was 
stratified based on baseline CA 125 values (< 250 U/L or ≥ 250 U/L), relapse (1st or 2nd) and (initially) 
centre. 

 The randomization system used a minimization algorithm to ensure that there are similar proportions of 
patients in the two groups based on the average of the two pre-dose CA 125 values (250 > or <=250 
kU/l) and whether the patients are in first or second relapse. 

 

Blinding (masking) 

This study is an open study, as applicant stated that blinding methodology was not feasible. However 
there were techniques to avoid bias applied (see below). 

Hypersensitivity reactions: An independent observer classified and evaluated the reactions according to 
British Columbia Cancer Agency (BCCA). The reactions were visible (e.g. redness, oedema, dyspnoea, 
urticaria), measurable (e.g. blood pressure and pulse) and/or described by the patient (e.g. heartache, 
pruritus, pressure over the chest and back pain). The IDMC reviewed the reactions.  

CA 125 samples: A central laboratory analysed the CA 125 samples on an ongoing basis. The laboratory 
did not have knowledge of which treatment the patients received. The results of the analyses were sent 
to the Investigators. The response was reviewed by IDMC. The results in electronic format were sent to 
data management for inclusion in the database.  

CT scans: An independent image reading centre performed a blinded evaluation of the scans. For the 
proper treatment of the patient, the Investigator could evaluate the scan at site. The results of such 
readings were not collected for central reading, neither recorded in the eCRF.  

Statistical analyses: All draft analyses (interim and final) were produced using dummy treatment code to 
maintain the integrity of the study. IDMC reports and interim reports were unblinded by the independent 
statistician. The final analysis results were unblinded after the database lock. 

Sites access to data recorded in eCRF: Investigators had only access to patient data recorded at their own 
sites. 

Statistical methods 

Tests of hypothesis were carried out for secondary endpoints without adjustment for multiplicity. In case 
of deviation from symmetrical distribution based on histograms, box plots and q-q plots together with a 
Kolmogorov-Smirnov test, the variable was logarithmically transformed for analysis. In such cases, the 
results from the analysis were retransformed for presentation. Baseline values were determined by the 
last available observation before or on Day 1 of the first cycle i.e. before the first administration of the 
study treatment.  

The analyses of all efficacy endpoints were performed on the Per-Protocol population since interest 
focuses on showing non-inferiority of Apealea as compared with Taxol. To check the robustness of the 
results, the analyses were repeated on the ITT population. 
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Justification of Sample Size for Non-Inferiority of PFS Using RECIST Criteria  

The adequacy of the sample size of 850 patients was assessed with respect to PFS using RECIST criteria 
only. A meta-analysis of the randomized trials of platinum-based therapy with or without paclitaxel for 
ovarian carcinoma was performed to determine an appropriate margin of non-inferiority (referred to as 
“M1” in the FDA Draft Guidance on Non-Inferiority). This margin was calculated to be hazard ratio (HR) = 
1.2 (see below).  

Based on the following assumptions:  

• a median PFS in the control arm equal to 12 months  

• a median PFS in the experimental arm equal to 13.33 months (a hazard ratio of 0.9)  

• a margin of non-inferiority HR = 1.2 (corresponding to a difference in median PFS of 2 months in 
favour of Paclitaxel (Taxol))  

• a significance level, α, equal to 2.5% (one-sided)  

• a power of 80%  

• sample size equal to 850 patients  

• no interim analysis for PFS the analysis of PFS based on RECIST criteria was estimated to be 
possible when 379 PFS events have been observed. 

Justification of Sample Size for Non-inferiority of OS  

The adequacy of the sample size of 850 patients was also assessed with respect to overall survival (OS). 
The meta-analysis of the randomized trials of platinum-based therapy with or without paclitaxel for 
ovarian carcinoma suggested the margin of non-inferiority for OS (referred to as “M1” in the FDA Draft 
Guidance on Non-Inferiority) to be HR = 1.185. 

Based on the following assumptions: 

• a median OS in the control arm equal to 24 months 

• a median OS in the experimental arm equal to 26.7 months (a hazard ratio of 0.9) 

• a margin of non-inferiority HR = 1.185 (corresponding to a difference in median OS of 3.7 months 
in favour of paclitaxel) 

• a significance level, α, equal to 2.5% (one-sided) 

• a power of 80% 

• sample size equal to 850 patients 

• no interim analysis for OS 

the analysis of OS will be possible when 415 deaths have been observed. 

Justification of Non-inferiority Methodology  

As suggested in the recent draft FDA guidance on non-inferiority (Draft Guidance for Industry: 
Non-Inferiority Clinical Trials, CDER/CBER 2010), the most conservative methodology (the "two 95% 
confidence interval approach") for determination of M1 is used. Because Apealea is very similar to the 
comparator (Taxol), containing the same active moiety, the synthesis method for determination of M2 
was selected. This method "makes use of the variability from both the NI trial and the historical trials and 
yields one confidence interval for testing the NI hypothesis that the treatment rules out loss of a 
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pre-specified fixed fraction of the control effect, without actually specifying that control effect or a specific 
fixed NI margin based on the control effect." 

In the final version of SAP (2014), the testing procedures included: 

1) NON-INFERIORITY TESTING FOR PRIMARY ENDPOINT OF PFS 

Non-inferiority will be established for the primary efficacy endpoint of PFS on the Per Protocol population. 
To claim non-inferiority of PFS (i.e. reject the null hypothesis for PFS), the upper limit of the one-sided 
confidence interval of the hazard ratio of the two treatment arms should be lower than 1.2 (a difference 
in favor of paclitaxel). 

2)  NON-INFERIORITY TESTING FOR SECONDARY ENDPOINT OF OS 

If non-inferiority is established for the primary efficacy endpoint of PFS, non-inferiority will be established 
for the secondary efficacy endpoint of OS on the Per Protocol population. To claim non-inferiority of OS 
(i.e. reject the null hypothesis for OS), the upper limit of the one-sided confidence interval of the hazard 
ratio of the two treatment arms should be lower than 1.185 (a difference in favor of paclitaxel). Overall 
survival will be tested when the number of death required is reached. 

3)  SWITCHING FROM NON-INFERIORITY TO SUPERIORITY 

If non-inferiority is established for the primary efficacy endpoint of PFS and/or for the secondary endpoint 
of OS, superiority of PFS and/or OS will be tested on the ITT population. To claim superiority for PFS or 
OS, the upper limit of the one-sided confidence interval of the hazard ratio of the two treatment arms 
should be lower than 1. 

Determination of M1  
M1 was determined by using the conservative method of the upper bound of the 95% confidence of a 
meta-analysis of appropriate historical studies (for selection of trials for inclusion in meta-analysis see 
below) demonstrating the treatment effect (both PFS and overall survival).  

For the meta-analysis six randomized, controlled clinical trials of ovarian carcinoma treated with 
platinum-based therapy with or without paclitaxel were considered: GOG-111 (McGuire et al, 1996), 
OV-10 (Piccart et al, 2000), ICON 3 (The ICON group 2002), GOG-132 (Muggia et al, 2000), ICON 4 (The 
ICON AGO, 2003) and GEICO (Gonzales-Martin et al, 2005). These were all the studies that had been 
published at the time when the meta-analysis was planned. A description of each of these studies and the 
selection of the two studies for meta-analysis was presented in Appendix 1 of SAP dated 27 May 2011.  

Two out of six studies were chosen by the Applicant for the meta-analysis. 

GOG-111 (McGuire et al. 1996), conducted by the Gynecologic Oncology Group, randomized 386 
patients with newly diagnosed large-volume residual stage III-IV ovarian carcinoma to receive six cycles 
of cisplatin plus either cyclophosphamide or paclitaxel (Table below). This trial included strict quality 
control of data, an audit of records for the purpose of preparation for submission to the FDA for approval 
of paclitaxel in newly diagnosed patients with ovarian carcinoma, and strict review of all surgery. 
Objective response was assessed by WHO criteria. Progression also included clinical progression. 

Table 1 Schema for GOG-111 (source Table 3-1) 
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The study showed a superior response rate, complete response rate, progression-free survival, and 
overall survival for the paclitaxel/cisplatin regimen (Table below). The hazard ratio for progression was 
0.70 favoring the paclitaxel/cisplatin regimen; and the hazard ratio for survival was 0.60 favoring the 
taxane-containing regimen. 

 
Table 2 Results of GOG-111 (source Table 3-2) 

 

OV-10 (Piccart et al. 2000), an intergroup trial of four cooperative groups in Europe and Canada, 
randomized 680 patients with newly diagnosed stage IIB-IV ovarian carcinoma to receive 6-9 cycles of 
cisplatin plus either cyclophosphamide or paclitaxel in the same doses and schedules as GOG-111 (Table 
below). This study was subjected to similarly careful auditing and quality control as GOG-111 and served 
as the confirmatory trial for the results of GOG-111. Because of the concern about potential crossover to 
paclitaxel, progression free survival was the primary endpoint. WHO criteria were used for response 
assessment. Patients were assessed by clinical exam and CA-125 assessment every 3 weeks during 
treatment, every 3 months for 2 years, and every 6 months thereafter. Radiologic assessment was 
required for worsening of symptoms or increase in CA-125. 

As with GOG-111, this trial showed superiority for paclitaxel/cisplatin in regard to response rate, 
complete response rate, progression-free survival, and overall survival (Table below). The hazard ratio 
for progression was 0.74 favoring the paclitaxel/cisplatin regimen; and the hazard ratio for survival was 
0.73 favoring the paclitaxel/cisplatin regimen. 

 
Table 3 Results for OV-10 (source Table 3-4) 
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As recommended by FDA regarding non-inferiority studies (Guidance for Industry: Non-Inferiority Clinical 
Trials, draft 2010), M1 was determined by using the conservative method of the upper bound of the 95% 
confidence of a meta-analysis of appropriate historical studies, GOG-111 and OV-10. These studies had 
demonstrated treatment effects both in PFS and overall survival.  
In this case, the margin is especially conservative, as it references a comparison of paclitaxel plus 
platinum versus cyclophosphamide plus platinum, thus also encompassing any effect of 
cyclophosphamide on PFS. A simple “fixed effects” meta-analysis was carried out to combine the hazard 
ratios extracted from the publications, using Peto’s approximate estimate of the log hazard ratio and its 
standard terror. 
 
Table 4 Overall Hazard Ratios for GOG-11 and OV-10 Combined (Source: Table 3-13) 

 HR (point estimate) HR (upper limit of one-sided 
95%CI 

Progression-free survival 0.737 0.833 

Survival 0.736 0.844 

As a validity check of these estimated effects, applicant considered the meta-analysis of the two trials 
performed in patients with platinum-sensitive recurrent disease (ICON 4 and GEICO), and found 
estimates for the effect of Taxol on PFS and OS that were qualitatively similar to those found in the first 
line setting. 
 
Table 5 Overall Hazard Ratios for ICON4 and GEICO Combined (Source: Table 3-14) 

 HR (point estimate) HR (upper limit of one-sided 
95%CI 

Progression-free survival 0.741 0.836 

Survival 0.785 0.903 

Based on the hazard ratios provided in Table 3-13, M1 was calculated for PFS and overall survival. 

Table 6 Margins for Non-inferiority M1 for PFS and Survival (Source: Table 3-15) 

Endpoint Upper limit of 
one-sided 95%CI 

M1 Differences in medians 
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of HR 

Progression-free 
survival 

0.833 1.200 2 months* 

Survival 0.844 1.185 3.8 months** 

* Assuming median PFS of 12 months on paclitaxel arm 
**Assuming median survival of 24 months on paclitaxel arm 

The methodological approach according to EMA guideline on non-inferiority (EMEA/CPMP/EWP/2158/99) 
was not used by the Applicant prior to conducting the trial, data from the trial were used to perform the 
underlying analysis intended: “In a submission the applicant should present both the direct confidence 
interval T minus R and the indirect interval T minus P”. 

  

Table 7 Meta-analysis of historical trials estimating the PFS hazard ratio for paclitaxel as compared with 
control (“r - p”), results of Apealea pivotal study estimating the PFS hazard ratio for Apealea as compared with 
Taxol (“t - r”) and indirect calculation of the PFS hazard ratio for Apealea as compared with control (“t - p”). 

 

Results 

Participant flow 

In total 865 subjects were screened of which 76 subjects were screen failures. The majority of the 
intent-to-treat (ITT) population i.e. 745 subjects of 789 (94%) discontinued and withdrawn from the 
study for diverse reasons as specified in the table below. In total 29 patients had at least one major 
protocol deviation. In total 145 randomised patients (18%) were excluded from the PP population. Most 
of these were excluded because they did not receive all 6 cycles of study treatment (Apealea or Taxol). 
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Figure 4: Disposition of patients – ITT and PP populations 
 
Table 8: Reason for study discontinuation and withdrawal as reported by the Investigator, ITT population 

 

Conduct of the study, protocol amendments 

3 amendments were issued: Amendment ≠1 (5 Nov 2008), Amendment ≠2 (2 Feb 2010) and 
Amendment ≠3 (14 Feb 2011).  
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Study protocol dated 5 Nov 2008, including Amendment #2 dated 12 Feb 2010 and Amendment #3 dated 
14 Feb 2011 (considered as a final version of the protocol) is considered by the Applicant as final version 
of the protocol and contains 3 primary objectives, in discordance with the CSR describing only one 
primary objective (PFS). 

Changes in the conduct of the planned efficacy analyses 

Changes made in the amended statistical analysis plan dated 8 May 2014 as compared to the final 
statistical analysis plan version 1.0 of 27 May 2011 were: 

• The primary objective of the final analysis was defined to show non-inferiority of the experimental 
treatment and the control treatment in terms of progression free survival (PFS) using CT scans according 
to Response Criteria in Solid Tumours, RECIST, as assessed by the blinded central review. 

• The analysis of overall survival to be done when the required number of events reached. 

• Following protocol amendment 3, additional CT-scans were done every 3 months during follow-up 
period. In order to evaluate the impact of these additional CT-scans, the analysis of PFS based on CT 
scans according to RECIST was repeated on the ITT and PP populations restricted to patients having 
follow-up CT-scans every 3rd month. 

• It was decided to stop the collection of serum samples for central analysis of CA 125.  

• A section on handling of missing data for CA 125 and CT-scans was added. 

• In addition, efficacy analyses on the per-protocol population not excluding patients with <6 cycles 
of treatment were added. 

Changes in the conduct of the planned safety analyses 

• The primary objective to show superiority of the experimental treatment over the control 
treatment in terms of the incidence and severity of hypersensitivity reactions was discarded for the 
regulatory submission in Europe. It was soon obvious that only a limited number of patients experienced 
hypersensitivity reactions and there was also an imbalance in number of events between the treatment 
groups, probably due to intense pre-medication before the infusion of Paclitaxel (Taxol). Thus, it was not 
possible to show superiority of the experimental treatment over the control treatment. A test for 
superiority was not performed. 

Baseline data 

Table 9: Baseline demographics (weight, height and BSA at/before first dose), ITT population 
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Table 10: Tumour type, initial tumour stage according to FIGO classification, and histological cell type of 
initial tumour, ITT population 

 

 
Table 11: Stratification factors in the two treatment groups, ITT population 
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Table 12: Platinum-free interval, duration of previous treatment response and treatment- free interval in the 
two treatment groups, ITT population 

 

Table 13 Number of patients with taxanes and in combination with platinum as first-line therapy, safety 
population 

 

Numbers analysed 

All efficacy analyses were performed for the per-protocol (PP) population (644 patients) and repeated for 
sensitivity on the intent-to-treat (ITT) population (789 patients) and on the PP population not excluding 
patients with <6 cycles of treatment (754 patients). The latter population was defined to have as 
complete dataset as possible for the analysis based on CT scan assessments. 

Table 14 Number of patients in the ITT and PP populations by treatment and total 
Study population Apealea Taxol Total 

PP population 311 333 644 

ITT 397 392 789 

PP population not excluding patients 
with <6 cycles of treatment 

378 376 754 

 

 

Primary efficacy endpoint:  Progression-free survival based on CT   
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The main analysis of PFS based on central review of CT scans evaluated according to RECIST (version 1.0 
) was made on the PP population. In the Apealea group, 77% of the patients progressed or died during the 
study compared to 81% in the Taxol group. The analysis demonstrated non-inferiority of Apealea to Taxol 
for PFS (HR=0.86; 95% CI:0.72-1.03; p=0.0938). The upper limit of the one-sided 97.5% confidence 
interval of the hazard ratio of the two treatment groups was 1.03 which was less than 1.2. Median PFS 
was 10.3 months (95% CI: 10.1;10.7) in the Apealea group and 10.1 months (95% CI: 9.9;10.2) in the 
Taxol group (log-rank p=0.0919). (table and figure below) 

The results of the PP population not excluding patients with <6 cycles of treatment were in line with those 
of the other PP population, a hazard ratio of 0.84 (95% CI: 0.71;0.99), p-value 0.0363. The upper limit 
of the one-sided confidence interval of the hazard ratio of the two treatment groups was also lower than 
1.2 for this PP population. Median PFS was 10.2 months (95% CI: 10.1;10.6) in the Apealea group and 
10.0 months (95% CI: 9.7;10.2) in the Taxol group (log-rank p=0.0356). (table below). 

The results from the PP population were confirmed by the ITT population (table below).  

Table 16: Progression Free Survival based on CT scans and evaluated according to RECIST, in three 
populations; PP, PP not excluding patients with < 6 cycles, and ITT 
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Figure 5: Kaplan-Meier plot of Progression Free Survival (based on CT scans according to RECIST– PP 
population 
Given that non-inferiority was established for the primary efficacy endpoint of PFS, next in line with the 
SAP superiority of PFS was tested on the ITT population. However, the study did not show superiority of 
Apealea versus Taxol: the upper limit of the 97.5% one-sided confidence interval of the hazard ratio 
based on the Cox proportional hazards model including the stratification factors was 1.00 which was not 
<1.  A tendency towards a prolonged PFS for Apealea was observed especially in the PP population not 
excluding patients treated with less than 6 cycles. Statistical significance was reached, however, from a 
clinical point of view this small difference i.e. 6 days might be considered irrelevant. 

Main secondary efficacy endpoints 

Progression-free survival based on CA 125 (according to GCIG criteria of PFS) 

In the Apealea group 63% of the patients had progressed during the study compared to 69% in the Taxol 
group. Comparing the two progression-free survival curves with the stratified log-rank test resulted in a 
p-value of 0.1324. Median progression-free survival time was 9.1 (95% CI: 8.2;9.5) months in the 
Apealea group and 8.7 (95% CI: 8.1;9.1) months in the Taxol group. Twelve (12) months 
progression-free survival rates were 32% (95% CI: 26%;38%) and 26% (95% CI: 21%;31%) 
respectively (figure and table below). The hazard ratio estimated based on a Cox proportional hazards 
model stratified by CA 125 and Relapse was 0.86 (95% CI: 0.71;1.05). These results are quite similar to 
the results of progression free survival (PFS) based on CT scans according to RECIST with respect to the 
difference between the treatment groups. However, the median PFS based on CA 125 is approximately 
one month shorter. 
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Figure 6: Kaplan-Meier plot of Progression Free Survival based on CA 125 (GCIG Criteria) – PP population 

 

Table 17: Kaplan –Meier estimates of PFS in the two treatment groups based on CA 125, GCIG Criteria - PP 
population 

 

Objective response rate according to RECIST 

The ORR was similar in both groups: 67% (95% CI: 62%;72%) in the Apealea group versus 65% (95% 
CI: 60%;70%) in the Taxol group, p-value=0.5237 (table below). 

  



 
 
Assessment report   
EMA/CHMP/785964/2018  Page 52/121 
 

Table 18: Objective Response Rate according to RECIST 1.0 - PP population 

 

Response rate according to CA 125 (according to GCIG criteria for response) 

The response rate using CA 125 is 86% (95% CI: 82%;90%) in the Apealea treatment group and 85% 

(95% CI: 81%;89%) in the Taxol treatment group. There is no statistical significant difference observed 

(p-value=0.7830). The complete response rate was 62% (95% CI: 57%;67%) in both treatment groups 

(table below). 

 

Table 19: Response rate according to CA 125 results based on GCIG criteria – PP Population 

 

Response estimated as Relative Change in AUC-Based Concentration Average of CA 125 (Cav) 

The change in log(Cav) was -1.6 in the Apealea group and - 1.5 in the Taxol group (p=0.1257); the 

difference, of log(Cav) between Apealea and Taxol is thus -0.1, i.e. a decrease of 10% (=1-e-0.1) (table  

below). 

To claim non-inferiority of Cav CA 125 (i.e. reject the null hypothesis for Cav CA 125), the upper limit of 
the one-sided confidence interval of the difference in change between treatment log (Cav) and pre-dose 
log (Cav) of the two treatment groups should be lower than 0.4 (a difference in favour of Taxol). The 
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upper limit of the one-sided confidence interval is 0.045 (<0.4). Hence the study rejects the null 
hypothesis that Apealea is inferior to Taxol with respect to the difference in change of log(Cav). 

Table 20: Relative Change in AUC Based Concentration Average of CA  125 – PP population 

 

 

Overall Survival 

The required number of events (deaths) to perform the statistical analysis was collected in August 2016.  
A formal database lock was not required. Therefore, the collection of the follow-up OS data for the 
statistical report for the study OAS-07OVA is dated 13 October 2016, when the analysis of OS was 
performed. 

OS was analysed with the log-rank test stratified by the stratification factors CA 125 values (>250 or t of 
the one-sided confidence interval of the difference in change between treatment log (Cav) and pre-dose 
log (Cav) of the two treatment groups should factors and treatment were fitted to estimate the hazard 
ratio between the two treatment arms and its 95% confidence interval. The Cox Proportional Hazards 
model assumes that the hazard ratio is constant over time; this assumption was checked graphically by 
plotting log-log survival functions for the two treatment arms. 

Median time to death, hazard ratios and p-vales are presented for the three study populations: PP 
(N=644), ITT (N=789) and the PP not excluding patients with <6 treatment cycles (N=754). (Table 21 
below).  

The median overall survival time in PP population was 25.7 months in the Apealea arm and 24.8 months 
in the Taxol arm (log-rank p-value of 0.6196). In the Apealea arm, 58% of the patients died compared to 
62% in the Taxol arm. 

The hazard ratio estimated based on a Cox proportional hazards model stratified by CA125 and relapse 
was 0.95 (95% CI: 0.78; 1.16). Non-inferiority of OS (i.e. reject the null hypothesis for OS) was 
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established; upper limit of the one-sided 97.5% confidence interval was 1.16, lower than 1.185 (a 
difference in favour of Taxol). 

Neither of the other two populations (ITT, PP not excluding those with <6 treatment cycles) revealed any 
differences in time to event between the two treatment groups. 

Kaplan-Meier plots for the three populations (PP, ITT and PP not excluding patients with <6 treatment 
cycles) are presented in figures below. 

Table 21: Overall Survival data in the 3 populations: PP, ITT and excluded patients with <6 treatment cycles 
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Figure 5: Kaplan-Meier plot of overall survival data – PP population 

 

Figure 6: Kaplan-Meier plot of overall survival data – ITT population 
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Figure 7: Kaplan-Meier plot of overall survival data – PP population not excluding patients 
with <6 treatment cycles 

Ancillary Analyses 

Sensitivity analysis of PFS based on CT 

Nineteen percent to 30% of the patients were censored in the PFS evaluation based on RECIST. Although 

unlikely, there is a risk that censoring could affect the results and two sensitivity analyses were 

performed: 

1) If a censored patient had confirmed progression according to CA 125, the date of CA 125 confirmed 

progression was used in the sensitivity analysis of PFS (CA 125 column table below) 

2) If the reason for withdrawal was disease progression as stated by the investigator, either as 

progression as reason for withdrawal, or if the reason was “investigator’s opinion” with a comment 

confirming that it was progression, the patient participated in the analysis of PFS with date of withdrawal 

used as the date of progression (withdrawal column table below). 

The sensitivity analyses were made on the PP and ITT populations. The results of this analysis on the PP 

population are shown in table below. Non-inferiority was also demonstrated in both sensitivity analyses. 
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Table 22: Sensitivity analysis of PFS – PP population 
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Patients with censored data did not have progression confirmed by central evaluation of CT. These 
patients were censored at the date of the last central assessment. The number of patients withdrawn 
without a confirmed progression according to the study protocol was approximately 30%. However, many 
of these patients were withdrawn due to disease progression or the need of other treatment as stated in 
a comment made by the investigator. Criterion for withdrawal was in this case investigator’s choice. A 
sensitivity analysis of PFS was performed by including these patients in the sensitivity analysis. Patients 
for whom there were no comments, or the comments did not clearly state that the patient had progressed 
or was in need of other treatment were censored. The sensitivity analysis was performed on the PP and 
ITT populations (Table above). 

Ad hoc analyses of PFS based on CT scans in different subgroups 

There were no subgroup analyses defined according to the study protocol. However, a set of ad hoc 
analyses were performed based on a selection of patient characteristics, disease characteristics and data 
collected during the study. 

Patient characteristics (figure below) 

The majority of patients were younger than 65 years of age and there is a tendency that Apealea may 
have a better effect than Taxol in these patients and although even longer mean PFS was seen in older 
patients (aged 65-<70 years and 70-<75 years) there were few patients in these groups and the effect 
did not extend to those >75 years of age. Apealea has a tendency towards better efficacy than Taxol in 
patients experiencing their first relapse, but not in patients at their second relapse. There is also a 
tendency of better efficacy of Apealea compared to Taxol in relation to low (< 250 kU/L) CA 125 values. 

 

 

Figure 8: Forest plot of PFS based on CT scans by patient characteristics at baseline (age, relapse, baseline CA 
125, and ECOG score) – ITT population 
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Disease characteristics  

The treatment effects in the subgroups defined based on the time from initial diagnosis to study entry, the 

platinum-free interval, dose delay and dose reduction are shown in the figure below. The forest plot 

indicates that a time from initial diagnosis of 1 to 2 years and a platinum-free interval of 6-12 months 

favours Apealea. Further, the plot suggests that the trend in favour of Apealea was unaffected by whether 

a dose-delay was needed. 

 

  

Figure 9: Forest plot of PFS based on CT scans by baseline disease characteristics, dose delay and dose 
reduction– ITT population 
The treatment effects in the subgroups defined based on histological cancer type assessed at time of 
diagnosis, use of granulocyte colony stimulation factor, surgery and blood transfusion during the study 
are shown in the figure below. 
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Figure 10: Forest plot of PFS based on CT scans by histological cell type, previous surgery, use of G-CSF and 
given blood transfusion – ITT population 
The histological cancer cell type was assessed at diagnosis. Serous adenocarcinoma was the dominating 
cell type. There was a tendency of Apealea being better than Taxol in this histological cell type. Similar 
tendencies were shown in the subgroups of having had surgery and no granulocyte colony stimulation 
factor during the study. 

Analysis of PFS based on CT scans by geographical region 

Analysis of PFS was also done with regard to geographical region: Russia, Ukraine and Belarus compared 
to the other countries (Belgium, Bulgaria, Croatia, Czech Republic, Denmark, Finland, Hungary, Latvia, 
Lithuania, Romania, Serbia, Slovakia, and Sweden). There were no marked differences between the two 
regions (table below).  
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Table 24: Analysis of PFS based on geographical region – PP population 

 

Ad hoc analyses of efficacy outcomes in subgroups (first or second relapse) 

PFS 
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ORR 

 

 

 

OS 
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Clinical studies in special populations 

 
 
 

Age 65-74 
(Older subjects 
number /total 
number) 

Age 75-84 
(Older subjects 
number /total 
number) 

Age 85+ 
(Older subjects 
number /total 
number) 

Controlled Trials 
 
 

115/789 (ITT 
population) 
 

19/789 (ITT 
population) 
 

- 
 

Non Controlled 
trials 
 
 

6/34 
 

3/34 
 

 
- 

 

Summary of main efficacy results 

The following tables summarise the efficacy results from the main studies supporting the present 
application. These summaries should be read in conjunction with the discussion on clinical efficacy as well 
as the benefit risk assessment (see later sections). 

 
Table 15: Summary of efficacy for trial OAS-07OVA 

Title: An Open, Randomized, Multicenter Study in Patients with Recurrent Epithelial Ovarian Cancer, 

Primary Peritoneal Cancer or Fallopian Tube Cancer to Compare the Efficacy and Safety of paclitaxel 

(micellar) nanoparticles and paclitaxel (Cremophor® EL) 

Study identifier OAS-07OVA, 2008-002668-32 

Design open-label, parallel group, randomised, comparator-controlled, non-inferiority 
Phase III study  
 
Duration of main phase: 21st  January 2009 – 7th November 2013 

Duration of Run-in phase: not applicable 

Duration of Extension phase: Ongoing 

Hypothesis Non-inferiority 
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Treatments groups 
 

Apealea (paclitaxel 
nanoparticles)/carboplatin 
combination 

Apealea 250 mg/m2 + carboplatin 5-6 AUC, IV 
infusion, six 3-week cycles 
N=397 

  

Taxol (paclitaxel)/carboplatin 
combination 

Taxol 175 mg/m2 + carboplatin 5-6 AUC, IV 
infusion, six 3-week cycles 
N=392 

Endpoints and 
definitions 
 

Primary 
endpoint 
 

Progression-
Free 
Survival 
(PFS) 
 

The time from randomisation to progression 
based on CT scans evaluated according to 
RECIST 1.0 criteria by blinded central review, 
or death due to any cause. 

Secondary 
endpoints 
 

PFS based 
on CA 125 

The time from randomisation to progression 
based on plasma levels of CA 125 evaluated 
according to GCIG criteria of PFS by blinded 
central analysis 

Objective 
Response 
Rate (ORR)  
 

The proportion of subjects with complete 
response (CR) or partial response (PR) as best 
overall response according to RECIST 1.0 
criteria 

Response 
Rate (RR) 
based on  
CA 125 

The proportion of subjects with a response 
defined according to GCIG criteria of response 
i.e. if there is at least a 50% reduction in CA 
125 levels from baseline, confirmed and 
maintained for at least 28 days. 

Response 
based on 
relative  
change in 
AUC-based 
Cav of CA 
125 

Response defined in terms of the change in 
AUC-based average concentration (Cav)  of CA 
125 during treatment relative to pre-dose Cav 
of CA 125. 

Overall 
Survival 
(OS) 

The time between date of randomization and 
date of death. 

Database lock 28 May 2014 (PFS, PFS based on CA 125, ORR, RR based on CA 125, Response 
passed on relative change in AUC-based Cav of CA 125) 
 
13 October  2016 (analysis of OS data, no formal database lock) 
 

Results and Analysis  
 

Analysis description Primary Analysis 

Analysis population 
and time point 
description 

Per protocol 
28 May 2014 (PFS, PFS based on CA 125, ORR, RR based on CA 125, Response 
passed on relative change in AUC-based Cav of CA 125) 
August 2016 (OS) 

Descriptive statistics 
and estimate 
variability 

Treatment group Apealea + carboplatin  
 

Taxol + carboplatin 
 
 

Number of subject 311 333 

PFS (months) 
median 10.3 10.1 

95% CI (10.1;10.7) (9.9;10.2) 
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PFS based on CA 
125 (months) 
median 

9.1 8.7 

95% CI (8.2;9.5) (8.1;9.1) 

ORR (%) 67  

65 

95% CI (62;72) (60;70) 

RR based on CA 
125 (%) 

86 85 

95% CI (82;90) (81;89) 

Response based 
on relative  
change in 
AUC-based Cav of 
CA 125 (%) 
mean 

- 26 -25 

± SD (%) 14 14 

OS (months) 
median 

25.7 24.8 

95% CI (22.9;28.1) (21.7;27.1) 

Effect estimate per 
comparison 
 

 
 
 
Primary endpoint: 

PFS 

Comparison groups Apealea+carboplatin vs. 
Taxol+carboplatin  

 
HR  0.86 

95% CI  (0.72;1.03) 

P-value 0.0938 
Secondary 
endpoint: 
PFS based on CA 

125 

HR  0.86 
95% CI  (0.71;1.05) 
P-value 0.1361 

Secondary 
endpoint:  

OS 

HR 0.95 
95% CI (0.78;1.16) 
P-value 0.6202 

Notes  
 

Analysis description Secondary analyses  

Analysis population 
and time point 
description 

Per protocol not excluding patients treated with less than 6 cycles 
28 May 2014 

Descriptive statistics 
and estimate 
variability 

Treatment group Apealea + carboplatin  
 

Taxol + carboplatin 
 
 

Number of subject 378 376 
PFS (months) 
median 10.2 10.0 

95% CI (10.1;10.6) (9.7;10.2) 

Effect estimate per 
comparison 

Primary endpoint 
PFS 

Comparison groups Apealea+carboplatin vs. 
Taxol+carboplatin  
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HR  0.84 
95% CI  (0.71;0.99) 
P-value 0.0363 

Analysis population 
and time point 
description 

Intent-to-treat 
28 May 2014 

Descriptive statistics 
and estimate 
variability 

Treatment group Apealea + carboplatin  
 

Taxol + carboplatin 
 
 

Number of subject 397 392 
PFS (months) 
median 10.2 10.0 

95% CI (10.0;10.6) (9.7;10.2) 

Effect estimate per 
comparison 

Primary endpoint 
PFS 

Comparison groups Apealea+carboplatin vs. 
Taxol+carboplatin  

 
HR  0.85 
95% CI  (0.72;1.00) 
P-value 0.0548 

 

2.5.3.  Supportive study OAS-04-01 

In Study OAS-04-01, assessment of efficacy of Apealea in subjects with recurrent malignant solid 
tumours was one of the secondary objectives. The treatment effect was evaluated by the unblinded 
investigators using the overall response according to RECIST. A confirmatory evaluation according to 
RECIST was not feasible for the majority of the patients. 

The results from the analysis of response data for all patients (n=34, Full Analysis Set) showed that 10 
patients (29%) had stable disease and 16 (47%) had progressive disease at last evaluation. Eight 
patients (24%) were not evaluable. 

Of the 19 patients who received all 3 cycles (Per Protocol Analysis Set), 8 patients were stable, 9 (47%) 
patients had progressive disease and 2 patients were not evaluated at the end of study (week 9, table 
below). 

 

Table 25: Overall treatment response by dose (A) and by anatomical location (B) according to RECIST criteria 
– Per Protocol Analysis 
A 

 

 

B 
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Five out of 6 patients with ovarian cancer were included as the first patients in this dose-finding study, 
and they did not receive the intended dose of 250 mg/m2. 

Dose-finding study has also been performed with an alternative dosage regimen with weekly 
administrations of 4 weeks/4 cycles in the Study OAS-11PAC-W. Patients who had completed the 4 weeks 
could, after signing of a new consent form, continue in a follow-up study: OAS-11PAC-W-fu. 

Efficacy assessments were done in study OAS-11PAC-W-fu to find the number of cycles till the patient 
reached a complete response. Only a few patients were treated per dose and a dose-response assessment 
was not done, neither was it intended. The study report included results of the response over time in all 
patients. 

A total of 11 patients responded to treatment (complete response or partial response) at least once. One 
patient treated with 130 mg/m2 had complete response. Ten patients had partial response. 

PROs 

The analyses of quality of life scores (assessed using the EQ-5D questionnaire together with ovarian 
cancer module QLQ-OV28) were performed in a subset of patients including 188 in the Apealea (Paclical) 
group and 177 in the Paclitaxel (Taxol) group. The selected countries were Russia, Sweden, Denmark and 
Finland. Assessments were done on pre-treatment visit, Day 8 cycle 2, Day 8 cycle 4, Day 8 cycle 6, 
month 8, 10 and end of study visit. 

The EQ-5D consists of the following 5 dimensions: mobility, self-care, usual activities, pain/discomfort 
and anxiety/depression. The quality of life for the patients at pre-treatment are well balanced between 
the Apealea group and the Taxol group of patients. The quality of life for the Apealea group is slightly 
lower during the treatment period compared to the Taxol group, however during the follow-up period and 
at the end of study visit, the two groups are comparable regarding the dimensions of the EQ-5D 
questionnaire. In general for the two treatment groups, the quality of life seems to be best before 
treatment and back to approximately the same level at month 8. For the dimensions Pain/Discomfort and 
Anxiety/Depression there were rather stable results at the different visits, but for Pain/Discomfort there 
was an increase in the proportion of the patients with no pain or discomfort at month 8 that decreased at 
the end of study visit. The health state shows a similar pattern and ranges from 64 to 74 in both groups, 
possible maximum score is 100. The highest score are seen at pre-treatment visit and at the end of study. 
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For the QLQ-OV28, summary scales will be calculated based on the individual items. For the peripheral 
neuropathy scale, the values decrease from 83 to 59 in the Apealea group and from 86 to 62 in the Taxol 
group during the treatment period. At the end of study visit, those values increased to 71 and 72, 
respectively. The body image, the chemotherapy side effects scale and the other single items scale follow 
a similar pattern, but with a higher increase in quality of life at month 8 for the two latter as compared for 
the for the peripheral neuropathy scale. The Abdominal/GI scale showed its highest value at month 8 as 
reported by the patients in both treatment groups. Hormonal and Attitude to disease/treatment scales 
remain stable over time. There were no major differences noted between the two treatment groups for 
the QLQ-OV28 scales. No marked differences were seen between the patients treated with Apealea as 
compared to those treated with Taxol. 

2.5.4.  Discussion on clinical efficacy 

Design and conduct of clinical studies 

The analysis of the efficacy of Apealea in combination with carboplatin for the second and third-line 
treatment of adult patient with relapsed platinum-sensitive ovarian cancer was based on a single pivotal 
trial OAS-07OVA. No dose-finding study was conducted for the combination of Apealea with carboplatin. 
The dose of Apealea was chosen based on results of the monotherapy dose-finding study OAS-04-01. 

In the Phase I/II study OAS-04-01 different doses of Apealea were investigated using a slightly modified 
classical designed ‘3+3’ dose-escalation stage to determine the DLTs and MTD followed by a cohort 
expansion stage to confirm the MTD. The dose finding was based on a DLT exercise. This approach is 
acceptable. 

Pivotal study OAS-07OVA  

The rationale for the chosen patient population (platinum-sensitive first or second relapse) was mainly 
based on efficacy-driven rationale, with the aim to conduct the comparative analysis of Taxol and Apealea 
in the most homogenous patient population, which was considered to be platinum-sensitive ovarian 
cancer and necessitated thus the use in combination with carboplatin. 

Taxol is not approved in the EU in combination with carboplatin; however it is approved with cisplatin, in 
the first line and in the second line ovarian cancer as: ‘In the second-line chemotherapy of ovarian cancer, 
paclitaxel is indicated for the treatment of metastatic carcinoma of the ovary after failure of standard, 
platinum containing therapy’. The recommended dose of paclitaxel for second-line chemotherapy of 
ovarian carcinomas is 175 mg/m² administered over a period of 3 hours, with a 3 week interval between 
courses.  

Carboplatin has less non-hematologic toxicity than cisplatin and is currently preferred option to cisplatin 
in first-line setting and in recurrent disease (ESMO, NCCN guidelines). Most randomized trials have 
reported comparable activity between cisplatin and carboplatin. In a phase III randomized trial in 840 
patients, non-inferiorly has been demonstrated (Ozols et al, 2003). Women in the standard therapy group 
were to receive cisplatin 75 mg/m2 intravenously at 1 mg/min and paclitaxel 135 mg/m2 intravenously as 
a 24-hour continuous infusion every 3 weeks for a total of six courses. Patients in the experimental group 
received carboplatin at an AUC of 7.5 mg/ml/min and paclitaxel 175 mg/m2 as a 3-hour infusion. To date 
several combinations are recommended for platinum-sensitive recurrent disease (category 1, NCCN 
guidelines), and carboplatin/paclitaxel is among preferred combinations based on the results of the 
ICON4 trial (Parmar et al, 2003). From a clinical perspective and in accordance with clinical practice 
guidelines, Taxol/carboplatin combination is an acceptable comparator for a clinical trial. The 
platinum-sensitive setting has been used to allow comparison with Taxol/carboplatin in a more 
homogenous patient population. 
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Randomisation to treatment arm was web-based with minimisation software based on centre, CA 
125-value (<250 or ≥ 250 kU/l) and 1st or 2nd relapse. However, due to the high number of site involved, 
i.e. 81, the use of site as a stratification factor in the statistical analysis would severely reduce the power. 
When using minimisation to allocate subjects to treatment it is generally recommended that a 
re-randomisation method is used in the analysis. Descriptions of the minimization algorithm used, the 
standard Fisher randomization test and the algorithm implementation were provided. The empirical 
p-value is exactly the same as the observed p-value, supporting that study results are not influenced by 
the randomization method used. 

In the course of protocol development and conduct of the study, efficacy objectives and respective 
endpoints were changed in response to scientific advices from EMA and FDA, with different study 
objectives foreseen for the respective submissions. The co-primary safety endpoint was dropped after 
interim analysis of the results since there was clearly no advantage in terms of reduced hypersensitivity 
when compare with Taxol-carboplatin combination. 

Progression-free survival was initially considered as a secondary endpoint and had been upgraded 
subsequently to a primary endpoint (with definition of progression evolving from CA125-based to mixed 
CA125+radiological progression and finally to PFS based on radiological progression), with safety 
remaining co-primary endpoint until its deletion after an interim analysis since there was clearly no 
advantage for the new formulation in terms of reducing hypersensitivity reactions when Apealea was used 
in combination with carboplatin.  

Based on the advice obtained from EMA significant changes in the study design of the pivotal study (i.e. 
one primary objective/endpoint instead of 3 primary objectives/endpoints) were applied (e.g hierarchical 
testing procedures). 

The margin M1 for PFS and OS was established on meta-analysis results.  

The estimate of the historical paclitaxel effect was obtained from a meta-analysis of two studies: 
GOG-111 (McGuire et al, 1996) and OV-10 (Piccart et al, 2000). These two studies have been conducted 
in the first line setting and cisplatin was used in combination with paclitaxel. 

The design of OAS-07OVA was considered by the Applicant the most similar to that of the two registration 
studies (GOG-111 and OV-10), differing primarily in targeting platinum sensitive disease rather than 
treatment-naïve disease. 

When the meta-analysis for the NI margin was completed a PFS of 12 months was assumed for the control 
(Taxol) arm. 

A 2-month difference in medians of PFS for the non-inferiority margin of 1.2 was based on the assumption 
that median PFS in the control arms of the studies on first-line patient was 12 months. In two studies on 
relapsed patients (ICON 4/AGO and GEICO), median PFS in the control arms were 9 months (N=410) and 
8 months (N=40), respectively.  Thus, a shorter PFS from the randomization date was seen in the 
relapsed patients. Assuming a median PFS of 9 months instead of 12 months would give a difference in 
medians of 1.5 months. Thus, a shorter PFS can be expected in relapse patients but the PFS response in 
the treatment arm in comparison to the control arm (which is used as basis of the non-inferiority margin) 
was similar in first-line and relapse patients in the pivotal study. 

For primary efficacy endpoint (PFS defined as patients surviving without showing progression according 
to CT scans according to RECIST as assessed by central review) the analysis, sensitivity analysis and 
subgroup analysis with forest plots were performed and presented. PFS in OAS-07OVA study was 
analysed by the log-rank test stratified according to the stratification factors (CA 125 values (>250 or 
≤250 kU/l) and relapse status (first or second)). Cox proportional hazards models including the 
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stratification actors and treatment were fitted to estimate the hazard ratio between the two treatment 
groups and its confidence interval. The PFS Hazard ratio estimated based on a Cox proportional hazards 
model stratified by CA125 and Relapse was 0.86 (95% CI: 0.72;1.03), p value 0.0938, PP population. 

Analysis for secondary efficacy endpoints was planned properly. For non-inferiority of the experimental 
treatment and the control treatment in terms of the change in AUC based treatment Cav of CA 125 
relative to predose Cav of CA 125 all parts of data analysis were performed. This included: interim 
analysis (presented to CHMP at the time of scientific advice), analysis of endpoint, missing data handling, 
data visualizations.  

GCP inspection 

GCP inspection of two investigator sites (located in Belarus from 11/07/2016 to 15/07/2016 and Latvia 
from 25/07/2016 to 29/07/2016) were performed in July 2016 in connection with the conduct of pivotal 
trial with protocol number OAS-07OVA. The general conclusion was that GCP compliance of the trial as a 
whole was in general acceptable and that the data obtained at the sites inspected are reliable to be 
accepted as support of the Marketing Authorisation Application submitted to the EMA for approval. 

Efficacy data and additional analyses 

Preliminary evidence of activity of Apealea comes from the Phase I/II study OAS-04-01 in which 
assessment of efficacy (overall response investigator-assessed according to RECIST) was one of the 
secondary objectives. In the study population consisting of 34 patients with recurrent malignant solid 
tumours, 6 patients had epithelial ovarian cancer as primary malignancy. Of the 19 patients who received 
all 3 cycles (Per Protocol Analysis Set), 8 patients were stable, 9 patients had progressive disease and 2 
patients were not evaluated at the end of study. This data is considered supportive at best due to a limited 
number of patients. 

The aim of a PK-study (OAS-07PK) was primarily to assess PK, while including patients with ovarian 
cancer, and 16 out of 20 had that diagnosis. However, no treatment response assessment was made in 
this study. 

According to the results of the study OAS-04-01 maximum tolerated dose (MTD) was defined as 250 
mg/m2 and therefore this dose was selected for the main efficacy study.  

The pivotal study OAS-07OVA  

Disposition 

Of the 865 subjects screened, 76 subjects were screening failures (8.8%). The two most common reasons 
for screening failure were CA 125 value below 2 x upper normal limit (26%) and not being platinum 
sensitive according to the definition in the study protocol i.e. a relapse of ovarian cancer less than six 
months after platinum-based chemotherapy (14%). Despite 15 patients did not fulfil the inclusion 
criterion of being platinum sensitive at screening and should be considered as screening failures and be 
excluded from the study, they were randomised into the study. In the stage of analysis, those patients 
were classified as major protocol deviation. There were also 8 patients who were eligible for participating 
in the study but who never were randomized to any treatment and hence classified as screening failures. 
Two of these 8 patients died during the screening period and another 2 patients withdrew their consent, 
but for the remaining 4 patients no reason was given. 

Baseline characteristics 
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Overall, baseline demographics (weight, height and BSA), tumour type, tumour stage according to FIGO 
classification and histological cell type of initial tumour and stratification factors ‘baseline CA 125 values’ 
and ‘relapse’ were evenly balanced between the two treatment arms.   

The majority of patients enrolled in the study experienced first relapse of the disease (76% in each arm). 

Patients with platinum-sensitive relapsed epithelial ovarian cancer, primary peritoneal cancer or fallopian 
tube cancer have been included in this study, but mainly patients with serous epithelial ovarian cancer 
have been enrolled. The Applicant justified inclusion in the indication of patients with primary peritoneal 
cancer or fallopian tube cancer, patients with other histologic subtypes than serous adenocarcinoma (few 
patients enrolled in the pivotal study). Results in patients with platinum resistant disease (enrolled due to 
protocol violations) and in different subgroups of patients with platinum-sensitive disease based on 
platinum-free period were discussed and Forest plot of subgroups by platinum-free interval was provided.  
The Applicant presented and discussed PFS and OS outcomes in patients with second relapse (third line 
therapy). The provided efficacy data reveals a slightly numerical inferior efficacy outcome in patients 
receiving third-line therapy when treated with Apealea (PFS: 9.9 months, OS: 23.2 months compared to 
the population including all relapses (PFS: 10.3 months, OS: 25.7 months). 

In accordance with inclusion criteria, patients with documented increase of CA-125 level (i.e. biochemical 
relapse, with CA125 value of more than 2x upper normal limit documented in two occasions) have been 
enrolled in the pivotal trial. According to NCCN guidelines, data suggest that immediate treatment of 
biochemical relapse (which precedes 2 to 6 months clinical relapse) is not beneficial. Nevertheless, one of 
recommended options is inclusion in clinical trial.  

The decision when to treat differs between countries. In order to be eligible for inclusion in the study the 
CA 125 value should be above 2xULN. In some countries the local practise was to re-treat when the CA 
125 value had reached above the upper normal level, whereas in other countries treatment was 
postponed until the woman experienced clinical symptoms or treatment was available. In the latter cases, 
the CA 125 value could be very high at inclusion in the study. The main difference anticipated between the 
two regions (EU and non-EU countries, especially Russia, Belarus and Ukraine) would be in the medical 
practice. 

Indeed a geographically stratified analysis showed that for epithelial ovarian cancer there is significantly 
more use of radiotherapy and surgery in Russia, Ukraine and Belarus. 

Due to shortage of adequate cancer treatment especially in Russia, Ukraine and Belarus, the patients’ 
previous treatment comprised of several compounds given sequentially instead of 6 cycles with one 
compound. The previous treatment regimen might thus differ between the different countries/regions, 
but no subgroup analysis has been performed with regard to previous treatment. It should be pointed out 
that all patients had received a platinum compound during previous treatment.  

In regard to previous therapy, 144 out of 391 patients in the Apealea arm (37%) and 163 out of 391 
patients in the Taxol arm (42%) had been treated with taxanes as part of their first-line treatment. One 
third of the patients in both arms (33% Apealea arm and 39% Taxol arm) had received a combination of 
paclitaxel and either carboplatin or cisplatin as fist-line treatment. However detailed information as the 
number of treatment cycles for prior chemotherapy was not mandatory and as such this information is not 
available for all patients. The proportion of patients that would receive combination of paclitaxel with 
carboplatin or cisplatin as first-line therapy was estimated to be similar in both treatment groups i.e. 33% 
in Apealea group and 39% in the Taxol group. However, it is not known whether this patients completed 
the standard course of 6 cycles of combination therapy. Nevertheless, based on the duration of 
treatment, the Applicant estimated that about 90% of patients received 6 cycles or more.  

Objectives and endpoints 
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In the CSR provided, a single primary objective was defined i.e. to show non-inferiority of the 
experimental treatment and the control treatment in terms of progression free survival (PFS) using CT 
scans according to RECIST as assessed by blinded central review. Divergent versions of RECIST were 
mentioned in SAP (Amended version 1.0, dated 8 May 2014) and CSR (section 11.10), respectively, 
version 1.1 and version 1.0. The Applicant confirmed that RECIST version 1.0 was used in the evaluation 
of CT scans for PFS and ORR.  

The initial lock of the database for the PFS and safety analysis occurred on 27 May 2014. The database 
re-lock on 28 May 2014 took place because a few AEs were found to have missing coded terms and were 
corrected. 

The primary objective/endpoint was met by demonstrating non-inferiority of Apealea to Taxol (HR=0.86; 
95% CI:0.72-1.03; p=0.0938) for PFS on the PP population. The upper limit of the one-sided 97.5% 
confidence interval of the hazard ratio of the two treatment groups was 1.03 which was less than the 
pre-specified margin of non-inferiority of 1.2. Median PFS was 10.3 months (95% CI: 10.1;10.7) in the 
Apealea group and 10.1 months (95% CI: 9.9;10.2) in the Taxol group (log-rank p=0.0919). Robustness 
of non-inferior efficacy of Apealea to Taxol was further established by confirmation of non-inferiority for 
PFS on the PP population not excluding patients with less than 6 cycles of treatment and on the ITT 
population. In addition, non-inferiority was also shown in two additional sensitivity analyses (analysis of 
PFS based on date of CA 125 confirmed progression and date of withdrawal used as the date of 
progression). In response to the request for an additional sensitivity analysis including counts withdrawal 
due to Investigator’s opinion as event, the Applicant provided requested data and Kaplan-Meier plots 
confirming again non-inferiority between both treatments. 

Given that non-inferiority was established for the primary efficacy endpoint of PFS, next in line with the 
SAP superiority of PFS was tested on the ITT population. However, the study did not show superiority of 
Apealea versus Taxol: the upper limit of the 97.5% one-sided confidence interval of the hazard ratio 
based on the Cox proportional hazards model including the stratification factors was 1.00 which was not 
<1.  A tendency towards a prolonged PFS for Apealea was observed especially in the PP population not 
excluding patients treated with less than 6 cycles. Statistical significance was reached, however, from a 
clinical point of view this small difference i.e. 6 days might be considered irrelevant. 

Results of the analyses of secondary efficacy endpoints overall further support the observation of 
non-inferiority for PFS of Apealea to Taxol. PFS based on CA 125 according to GCIG criteria of PFS resulted 
in median PFS time of 9.1(95% CI: 8.2;9.5) months in the Apealea group and 8.7 (95% CI: 8.1;9.1) 
months in the Taxol group (HR=0.86; 95% CI:0.71-1.05; p=0.1361). 

In both analysis of PFS [based on CT scans (primary) and CA 125 (secondary)] a high proportion of 
subjects were censored. The Applicant provided reasons for censoring and sensitivity analyses in PP and 
ITT populations. 

The ORR based on CT scans was 67% (95% CI: 62%;72%) in the Apealea group and 65% (95% CI: 
60%;70%) in the Taxol group (p=0.5237). When based on CA 125 the response rate was 86% (95% CI: 
82%;90%) in the Apealea group and 85% (95% CI: 81%;89%) in the Taxol group (p=0.7830). 

The relative change in AUC for CA 125 concentration based on log (Cav) of CA 125, from baseline to 
confirmed progression revealed a decrease of 26% in the Apealea group and 25% in the Taxol group 
(p=0.1257). 

Overall survival analysis was not part of the initial submission for MA. To show non-inferiority of the 
experimental treatment and the control treatment in terms of OS in addition to PFS was a requisite by the 
FDA for regulatory submission in the US. Therefore, overall survival as secondary efficacy objective and 
efficacy endpoint was a part of the study protocol for the FDA-submission.  The number of subjects was 
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increased to 850 in order to reach the required number of events at study completion. For ERU 
submission, the study was to be closed for evaluation of the primary objective and the other secondary 
objectives for submission of a MA file for the EU when approximately 80% of the patients had progressed. 
Hence the study was prematurely closed prior to fulfil the statistical assumptions for OS had occurred. 
Consequently to the decision to reduce the number of subjects required (approximately 790 subjects 
were randomised when recruitment was stopped) the Applicant predicted a delay in time to reach the 
required number of deaths for the analysis of OS. A formal database lock was not required. Therefore, the 
collection of the follow-up Overall Survival (OS) data for the statistical report for the study OAS-07OVA is 
dated 13 October 2016. 

Non-inferiority of Apealea to Taxol for PFS was supported by OS data in the PP population (HR=0.95; 95% 
CI: 0.78-1.16; p=0.6202). The upper limit of the one-sided 97.5% CI of the HR of the two treatment 
groups was 1.16, which was less than the pre-specified margin of non-inferiority of 1.185. Median OS was 
25.7 months (95% CI: 2.9; 28.1) in the Apealea arm and 24.8 months (95% CI: 21.7;27.1) in the Taxol 
arm (log-rank p-value of 0.6196). 

To check robustness of the OS results the analysis was repeated on both other populations (ITT and PP 
not excluding those with <6 treatment cycles). The evidence of non-inferiority, however, could not be 
established in both other populations. In the ITT (HR=1.02; 95% CI: 0.85-1.2; p=0.8511) and the PP 
population not excluding those with<6 treatment cycles (HR=1.01; 95% CI: 0.84-1.22; p=0.8897), the 
upper limit of the one-sided 97.5% confidence interval of the HR was 1.22 which was above the 
pre-specified margin of non-inferiority of 1.185. Nevertheless, median time to death was very similar in 
the two treatment arms of the ITT population and the PP not excluding those with <6 treatment cycles 
population. 

Poorer outcomes in the third-line setting have been consistently observed in subgroup analyses, where 
the results did not support non-inferiority. It is acknowledged that these non-powered subgroup analyses 
were not pre-planned, and the number in the subgroup is relatively low (n=190), but this subgroup of 
patients with second relapse is clinically relevant. The lesser efficacy in later line settings compared to 
earlier lines is a commonly observed pattern, and expected from a tumour evolution and resistance 
development perspective. The same combination of paclitaxel-carboplatin that is standard of care in 
newly diagnosed patients is frequently used in second-line setting in the platinum-sensitive disease but in 
next relapses a change in the combination components is usually considered to account for resistance to 
therapy. The Applicant was asked to justify the relevance of the chosen NI margin to later lines of therapy 
(eg second relapse), but not sufficient supportive data could be provided due to the paucity of published 
data in this setting. 

It was considered that justification for the extrapolation of the NI margin to later lines of treatment in 
combination with the PFS observations in second line that do not align with generally observed reduction 
of the median PFS in later lines of therapy are not sufficiently convincing to support added value of 
paclitaxel in later lines of treatment. Based on the currently available data it was considered not feasible 
to address the issues noted in the NI margin extrapolation.  

The indication was restricted to first relapse only, given that the currently available data can only support 
such setting. 

The quality of life analysis did not show notable trends between the treatment groups and was not 
statistically rigorous to draw conclusive opinion. 
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2.5.5.  Conclusions on the clinical efficacy 

Based on the results of the pivotal study, mainly in patients with first platinum-sensitive relapsed ovarian 
cancer, the efficacy of Apealea for the treatment of adult patients with first relapse of platinum sensitive 
ovarian cancer is considered sufficiently demonstrated. 

2.6.  Clinical safety 

The clinical safety of Apealea was evaluated in monotherapy trials: 2 PK (OAS-07PK, OAS-09APPK) 
clinical trials, one dose-finding study OAS-04-01 (to Define Maximum Tolerable Dose and to Study 
Pharmacokinetics of Apealea), in one dose-finding study OAS-11PAC-W (and its follow-up study 
OAS-11PAC-W-fu) with weekly dose schedule. 

The evaluation of Apealea/carboplatin combination safety was performed in pivotal OAS-07OVA study (An 
Open, Randomized, Multicenter Study in Patients with Recurrent Epithelial Ovarian Cancer, Primary 
Peritoneal Cancer or Fallopian Tube Cancer to Compare the Efficacy and Safety of paclitaxel (micellar) 
nanoparticles and paclitaxel (Cremophor EL)). In addition, one study was conducted to assess the safety 
profile of excipients used within Apealea formulation. 

Patient exposure 

Table 16: Patient exposure 

 Patients enrolled Patients exposed  
Patients exposed 
to the proposed 
dose range 

Patients with long 
term* safety 
data 

Placebo-controlled / / / / 

Active -controlled / / / / 

Open studies 876 475 391** 0 

Post marketing / / / / 

Compassionate use / / / / 

* In general this refers to 6 months and 12 months continuous exposure data, or intermittent exposure. 

** Despite some patients discontinuing before having received the full treatment, all enrolled subjects were evaluated 

for safety. 

 

In study 07OVA patients in the Apealea group received 250 mg/m² Apealea in combination with 
carboplatin. The infusion was administered during approximately one hour every 3 weeks for 6 cycles. 

Patients in the Paclitaxel (Taxol) group received 175 mg/m2 after standard routine premedication in 
combination with platinum. The infusions were administered during approximately three hours/q3 
weeks/6 cycles. 

The mean relative daily dose as a measure of exposure of Apealea, was 91% of the planned dose and the 
exposure of Paclitaxel (Taxol) was 94% of the planned dose. 

An overview of the extent of exposure in the safety data set is given in table below: 
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Table 27: Extent of exposure expressed as number of cycles by dose in each individual study and totally in the 
clinical programme 

 

Baseline characteristics 

Only studies 07OVA and 09APPK enrolled patients with specific type of cancer, respectively epithelial 
ovarian cancer and metastatic breast cancer in women. In all 4 studies together the majority of 
participants were female (96%) and only one subject was of non-Caucasian descent. 

07OVA saw the participants being allocated to two geographically groups (patients from Belarus, Russia 
and Ukraine in one group and those from Belgium, Bulgaria, Croatia, Czech Republic, Denmark, Finland, 
Hungary, Latvia, Lithuania, Romania, Serbia, Slovakia, and Sweden (“remaining countries”) in the other), 
with both groups and the subjects in the other three studies exhibiting generally similar make up in age, 
sex, race, weight, height and BMI/BSA.  

The population exposed to the product was in vast majority woman post-menopausal due to 
oophorectomy at the first diagnosis, if not by age (mean age 56 years; range of 26 to 81). There were a 
few male patients (n=20) included in study OAS-04-01 and study OAS-07PK but these were too few to 
have an impact on the safety profile. As the proposed indication affects only women, no separate studies 
based on gender were performed neither were there any analyses based on gender. 

Patients with impaired liver function, defined as levels of bilirubin ≥ 1.5 times upper limit of normal (ULN) 
and alanine aminotransferase (ALT) or aspartate aminotransferase (AST) > 2 times ULN, were excluded 
from the studies. 

Comorbidities in the other three studies were not uncommon, though no common thread throughout 
appears apparent. What is of note is that the proportion of comorbidities is far smaller in studies 
OAS-04-01 and OAS-09APPK, which might indicate a frequency that is not representative in a larger 
population. 

Generally cardiac disorders were common comorbidities in all studies, and the larger OAS-07OVA and 
OAS-09APPK the most common ones were arteriosclerosis coronary artery and myocardial ischemia, and 
cardiac failure and sinus tachycardia, respectively. 

A rather large difference in the frequency of gastrointestinal disorders between OAS-09APPK and the 
other two studies is notable, and this is theorized to be due to the location of the main tumour (in the 
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breast compared to in the abdominal cavity). All patients in study OAS-07 OVA had abdominal cancers 
(epithelial ovarian cancer, fallopian tube cancer or primary peritoneal cancer) as did the majority of 
patients in study OAS-04-01. 

Dose modifications 

Only study OAS-07OVA included protocol specified treatment rules for emergent toxicities by way of dose 
delay or reduction. 

Dose reduction was more common in the Apealea group than in the Taxol group, and dose reduction of 
carboplatin was slightly more common than dose reduction and dose delay of paclitaxel in both treatment 
groups: 

 

 

The preferred way to handle especially haematological adverse effects was to prolong the interval 
between two treatments beyond 3 weeks and continue with the same dose, 60% patients in Apealea and 
46% of patients in Taxol group had at least one dose delayed. 

Patients receiving Apealea saw an almost double need of dose reductions than those in the Taxol group 
(11% versus 6%), and this trend was also visible in dose reductions for carboplatin whereby about 50% 
more patients needed dose reduction in the Apealea group (16% versus 10%). 

Given the discussion regarding the appropriateness of the chosen dose, it is concerning that more dose 
reductions and delays were seen in the Apealea group in the PIII study. Finally, there was a slightly higher 
RDI (relative dose intensity) in the Taxol group, suggesting that at best the safety profile of both drugs is 
rather similar and at worst that the safety profile of Apealea is less favourable. 
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Table 27: Number of patients with dose reduction, delayed administration and infusion interruption (Source: 
CSR, Table 15.5.9) 

 

Concomitant medication and premedication 

Three types of concomitant medicines were used throughout the studies: treatments versus chronic 
conditions (not thought to interfere with safety observations), treatments versus acute conditions 
(short-lasting with possible impact on safety readings), pre-medication against AEs of the study drugs 
(with accompanying possible major impact on safety readings). 

In study OAS-07OVA, pre-medication was administered before infusion, and in order to separate 
pre-medication given prior to paclitaxel or carboplatin, there was an interval of at least 30 minutes 
between the end of the paclitaxel infusion and the beginning of the carboplatin infusion thus allowing for 
pre-medication for carboplatin to be given. Investigators were asked to note in the eCRFs whether the 
pre-medication was directed at paclitaxel or carboplatin. 

This method of operation does carry a measure of uncertainty in the reporting, as the effect of 
pre-medication given before infusion with paclitaxel will also last during treatment with carboplatin. 
Nevertheless, the Applicant purports that the assumptions that no pre-medication with antihistamines, 
systemic corticosteroids or drugs for acid-related disorder is needed during treatment with Apealea are 
supported by the trial data. According to the protocol, pre-medication was not necessary before 
administration of Apealea.  
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Table 28: Number of patients with pre-medications occurring in essary before administration of Apnt group, 
per treatment cycle and by relationship to paclitaxel or carboplatin, safety population (Source: Table 18 of 
CSR) 
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Percentages are based on number of patient in each treatment group per cycle: cycle 1 – 391 in both treatment groups, 

cycle 2 – 378 and 372, cycle 3 – 360 and 366, cycle 4 – 339 and 354, cycle 5 – 329 and 348, cycle 6 – 320 and 344, 

respectively. 

The focus in the study was on pre-medication, but antiemetics and antinauseants, systemic 
antihistamines and corticosteroids, and drugs for acid related disorders were also given symptomatically 
as concomitant medication during the treatment period. It is thus obvious that low incidence of 
pre-medication as seen e.g. with drugs for acid related disorders, did not result in an increased use of 
concomitant medication. 

Table 29: Number of patients receiving drugs as pre medication both for paclitaxel or carboplatin (Pre Med) or 
given symptomatically as concomitant medication (Con Med) during the treatment period. 

 
The Applicant also provided data on pre-medication by cycle of therapy. While for Taxol corticosteroids 
and anti-histamines were mostly used starting from first cycle as per label, for Apealea premedication 
appears to be started in some patients from the second and later cycle. A substantial proportion of 
patients (43%) has been pre-medicated with corticosteroids in the Apealea group. Corticosteroids as 
concomitant therapy (thus excluding pre-medications) were used by 38% in the Apealea group and 30% 
in the Taxol group. 
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A diagram summarising the use of corticosteroides in the Apealea group in study OAS-07OVA is presented 
below: 

 

Figures A to D below give a graphical representation of the patterns of amounts and kinds of 
premeditations used in both treatment arms for Apealea/Taxol and Carboplatin infusions in every cycle: 

Figure A: Corticosteroid pre-medication used prior to infusion of paclitaxel or carboplatin 

 

 

Figure B: Antiemetic pre-medication used prior to infusion of paclitaxel or carboplatin 

 

 

 

Figure C: Antihistamine pre-medication used prior to infusion of paclitaxel or carboplatin 
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Figure D: Acid related disorder pre-medication used prior to infusion of paclitaxel or 
carboplatin 

 

There appears to be an increase in corticosteroid pre-medication used for carboplatin in the Apealea 
group versus the Taxol one (Figure A). The data as they currently stand are insufficiently powered to be 
able to make any claims towards the cause of this observation. The shift itself could have been 
precautionary or possibly reactive to adverse effects that arose during the Apealea infusion phase. 

Adverse events 

Two of the studies used a single-dose cross-over design, one study used monotherapy with different 
doses in sequential cohorts for three cycles, and the other study was a comparative study in parallel 
groups versus Taxol when given in combination with carboplatin over 6 treatment cycles. The risk of 
experiencing a specific adverse event is thus different in the studies, and the adverse events were 
presented by study and treatment group. 

Furthermore, different grading scales for AE intensity were used for the different studies. Though the 
versions of the CTC(AE) grading scales did not differ between studies OAS-04-01 and OAS-07OVA, 
despite the difference in versions (2.0 and 3.0 respectively), some differences between these two 
versions and version 4 exist. OAS-09APPK used version 4.0 of the CTCAE, which uses a more elaborate 
definition of the grades than previous versions. Furthermore this version follows the hierarchy of MedDRA 
with SOC as the highest level and all adverse events according to MedDRA lowest level term (LLT). 

The pivotal phase III study OAS-07OVA had already started when the version 4 was published and it was 
not considered feasible to change criteria during the study, especially not for the safety laboratory 
variables which were ascribed a CTCAE grade based on their value and the definition of CTCAE v. 3.0 
grade. An abnormal laboratory value was only reported as an adverse event if it met the criteria of a 
serious adverse event. 
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Table 30: Summary of patients with adverse events in the overall period, safety population 

 

Statistically significant differences were found in the numbers of patients with at least one serious adverse 
event and at least one infusion site reactions reported in the overall, whole study period. There were 41% 
of patients with at least one SAE in the Apealea (Paclical) group and 27% in the Paclitaxel (Taxol) group, 
p-value < 0.0001. In the Apealea group there were 12% of the patients with at least one infusion site 
reactions and 1% of the patients in the Paclitaxel (Taxol) group, p value < 0.0001. 

Common AEs 

The most common AEs as seen per treatment group across all studies are given in table 51 of the clinical 
AR. The most commonly reported AEs (alopecia, vomiting and nausea) were similar across studies, but 
nevertheless there is a considerable difference between studies in the types and rates of AEs reported. 
Diarrhoea tended to be more common in Apealea treated patients than in patients treated with Taxol, 
which may reflect the less use of corticosteroids in the Apealea group. Fatigue was very common in the 
dose-finding study and was also the DLT-criteria that determined the dose. 

 

Adverse events in relation to the reporting period 

In all studies event reporting started with first infusion and ended after a subject left the study. In study 
OAS-07OVA however there was a defined follow-up period, which might help discern patterns of drug 
related adverse event by comparing to the treatment period. 

In particular for the Phase III study, the treatment period is defined as starting with the first infusion of 
study drug and ending on day 22 after last treatment, when the follow-up period starts and which ends 
when the patient leaves the study. 

A comparison of AEs in both periods for each treatment group is given in table below. 
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Table 31: Number of patients with adverse events present in ≥ 5% of any preferred term during the treatment 
period and number of patients with these adverse events during follow-up period 
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The number of patients reporting adverse events was greatly reduced during the follow-up period, which 
is not surprising and confirms the relation between study drug and adverse events. However, some 
patients do experience adverse events although no treatment was given. These events could e.g. be 
caused by a concomitant medication received by the patient, it could be a symptom of a new disease or 
it could be related to their ovarian cancer. 

Table 32: Severity by CTCAE grade of most common adverse events in OAS-07OVA, safety population 
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Serious adverse events and deaths 

In total 281 patients experienced SAEs over all studies, with the majority occurring in the Phase 3 pivotal 
trial. As noted before, the difference between the number of SAE experiencing patients in the later was 
significantly different (160 (41%) versus 106 (27%) patients in the Apealea and Taxol groups 
respectively). 

Though patients in the Apealea group experienced more SAEs than the subjects in the Taxol group in 
general it is hard to define specific patterns, as the reported cases are spread out over numerous SOCs. 
The only exception to this case is the SAE ‘neutropenia’ (and in lesser degree ‘leukopenia’, 
‘granulocytopenia’ and ‘febrile neutropenia’) in the SOC Blood and lymphatic system disorders. Given that 
neutropenia, even without major clinical manifestations, might lead to life-threatening conditions and 
impact further treatment options, it is of concern to observed such important differences between groups. 

The main complication with neutropenia is the increased risk for infection during the neutropenic episode. 
Such complications are sepsis, pneumonia, intestinal infections, hepatic viral infections, and urinary tract 
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infections. Especially when febrile neutropenia occurs sensitivity to infection is increased. Importantly, 
the larger proportion of patients experiencing neutropenia in the Apealea arm do not seem to result in a 
marked higher frequency of febrile neutropenia (13 in the Apealea arm vs 9 in the Taxol arm) 

No major differences between treatment arms in number of adverse events were reported within the 
system organ class (SOC) Infections and infestations and their severity: 

 

Likewise there were more then double the amount of study discontinuations due to SAEs in the Apealea 
group compared to the Taxol one. The numbers were very diffusely spread over various SOCs though and 
it is difficult to see a clincial picture emerge. Nevertheless, in line with other observations this is yet again 
an observation that reflects negatively on the overall saefty profile of Apealea versus Taxol. 
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Table 33: Number of patients with serious adverse event leading to study withdrawal, by system organ class 
and preferred term 

 

 

Deaths 

The only deaths due to AEs in the pivotal study were 10 patients in the Apealea group and 5 in the Taxol 
group. These deaths were not the consequence of disease progression, as the study protocol explicitly 
stated that these demises could not be labelled as SAE. 

Most deaths were seen in SOC Blood and lymphatic system disorders (20% of all events) and a clear 
relationship between the study drug(s) and the event leading to death is likely, given the effect of 
paclitaxel on the bone marrow. The relationship between the fatal events and study drug(s) is less 
obvious with the other fatal events, considering the severity of the cancer disease and co-morbidity found 
in this patient group. 

Adverse events of special interest 

Bone marrow suppression 

Bone marrow suppression was common, expected and present in almost all patients treated with Apealea, 
and showed a similar pattern as Taxol during treatment: 

In severe cases, the patients could be treated with G-CSF before treatment with paclitaxel (Apealea or 
Taxol) or it could also be given prophylactically before treatment with carboplatin. A total of 138 (35%) of 
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the patients in the Apealea group and 118 (30%) patients in the Taxol group received G-CSF. Generally 
there was not much difference in G-CSF between both groups, except for the prophylactic uses which was 
slightly higher in the Taxol group than in the Apealea group (36% versus 28% respectively). 

Bone marrow suppression was only reported as adverse event if classified as serious and neutropenia was 
by far the most common indication of myelosuppression, and was also more prevalent in the Apealea 
group (29% versus 20% in the Taxol group). 

Gastrointestinal disorders 

Nausea, vomiting, diarrhoea and abdominal pain are the most common gastrointestinal adverse events 
reported in study OAS-07OVA. Whereas nausea, vomiting and diarrhoea are to large extent related to 
study treatment, less than half of the patients are experiencing abdominal pain related to treatment. 
Diarrhoea (17 and 9% respectively) and vomiting (24 and 15%, respectively) were more common in 
Apealea patients than in Taxol patients. The extensive use of drugs for acid related disorders given to 
patients as pre-medication before Taxol-infusion could potentially reduce the occurrence of vomiting and 
possible also diarrhea in those patients. On the other hand a large portion of patients in the Apealea group 
also received these premedications for carboplatin. Another possibility of the higher occurrence might the 
possibly inappropriately higher dose of Apealea. 

Hypersensitivity 

Initially the trial aimed at showing superiority of the experimental treatment compared with the control 
treatment in terms of the incidence and severity of hypersensitivity reactions for treatment with paclitaxel 
(Taxol® and Apealea, or Paclical®). 

The incidence of hypersensitivity reactions was tabulated per treatment group, including by relationship 
to paclitaxel formulation or carboplatin. The incidence was determined as: yes if at least one 
hypersensitivity reaction was observed, no if no hypersensitivity reactions were observed. The 
Investigator had also the possibility to assess whether the hypersensitivity reactions were caused by 
paclitaxel (Apealea or Paclitaxel (Taxol)) or by carboplatin. In regard to causality relationship, 20 (5%) 
patients in the Apealea group and 26 (7%) patients in the Taxol group had hypersensitivity reactions 
attributed to respective paclitaxel formulation, whereas 47 (12%) patients in the Apealea group and 29 
(7%) patients in the Taxol group had hypersensitivity reactions attributed to carboplatin. Therefore, more 
patients experienced hypersensitivity reactions attributed to carboplatin in the Apealea group than in the 
Paclitaxel (Taxol) group (p=0.0296). Interpretation of the data should be made with caution however as 
the 30 minutes between the infusions of paclitaxel and carboplatin could have made it difficult to assess 
the relation of reactions that developed during or after the infusion of carboplatin. 
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Table 34 Incidence of hypersensitivity reactions by relationship to paclitaxel or carboplatin (Source: Table 
15.3.1 of the CSR) 

 

A Cochran-Mantel-Haenszel test controlling for pre-dose Cav CA 125 and treatment line (first or second) 
was used to compare the incidence of hypersensitivity reactions between the treatment arms. The overall 
severity of hypersensitivity reactions was tabulated per treatment group. The overall severity was 
determined as the highest grade across the treatment cycles, with grade 0 if no hypersensitivity reaction 
was observed. 

A chi-square test for trend, stratified for pre-dose Cav CA 125 and treatment line (first or second) was 
used to compare the distribution of grades of hypersensitivity reactions between the treatment arms. 

In addition, the severity of hypersensitivity reactions was tabulated per treatment group and by cycle. 
The severity for each cycle was determined as the highest grade within that cycle, with grade 0 if no 
hypersensitivity reaction was observed in the cycle. 

The number of hypersensitivity reactions was roughly the same in the two treatment groups despite the 
differences in pre-medication. In study OAS-7OVA all patients treated with Taxol received pre-medication 
whereas only 8% of the patients treated with Apealea received premedication before the Apealea 
infusion. Nonetheless, given that more patients were pre-medicated for carboplatin infusion in the 
Apealea it seems premature to call out the premedication status based on solely the paclitaxel 
pre-medication. 
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Table 35 Number of patients with hypersensitivity reactions in the two treatment groups, as 
judged by the investigator, safety population (Source: Table 43 of the CSR) 
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Table 36 Severity of hypersensitivity reactions by relationship to paclitaxel or carboplatin, overall and per cycle 
of treatment (Source: Table 15.3.2 of the CSR) 
Related to paclitaxel 
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Related to carboplatin 

 

 

 

Infusion site reactions 

Infusion site reactions were reported in 12% of the patient receiving Apealea (N=46) and by 1% of 
patients receiving Taxol (N=4, p<0.0001) in study OAS-07OVA. Most common reaction reported as 
adverse event was infusion site pain (34 patients, 9%). Infusion site phlebitis was reported in 14 (4%) 
patients and infusion site reaction in 3 (1%) patients. Infusion site discoloration, infusion site erythema, 
infusion site extravasation, infusion site inflammation, infusion site oedema, infusion site paraesthesia, 
and infusion site rash were each reported at lesser degree. One patient in study OAS-07OVA had a serious 
event in connection to an infusion site reaction and left the study. 
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Table 37: Infusion site reaction across all population: Apealea / Paclitaxel 

 

A summary of infusion site reactions observed in the monotherapy studies is presented in below. 

Table 38: Patients with infusion site reactions1 in monotherapy studies on Apealea or its 
excipient (XR17). 

 

The table above includes infusion site reactions both assessed through a special questionnaire during 
the infusion (OAS-09-APPK and OAS-13-XR17) and reported as adverse events (all 2 studies). Infusion 
site reactions reported as adverse events only were as follows: 12 patients (14%) in Apealea 
non-weekly monotherapy, 20 patients (42%) in weekly monotherapy, and 2 patients (11%) in patients 
treated with the excipient XR17. 

Infusion site reactions were assessed during infusion in 30 of the 33 patients treated in OAS-09APPK 
and were assessed during infusion with Apealea and Abraxane which were given as 260 mg/m2 1-hour 
infusions. No infusion reactions have been observed with Abraxane, whereas 12 patients presented 
with infusion site reactions in Apealea group, with infusion site pain being the most common. Infusion 
site reactions that occurred after the infusion had been completed were reported as adverse events. 
These reports consisted of 5 cases of infusion site pain and 4 cases of infusion site inflammation all in 
connection to Apealea. 

Thirty-nine out of 150 patients or subjects treated with Apealea or its excipient as monotherapy 
experienced any infusion site reaction. Half of these (N=20) were treated on a weekly basis at doses of 
100-250 mg/m2 per week (corresponding to 300-750 mg/m2 per 21-days cycle). Thus, whereas 20% 
of the patients treated with single-dose or 21-days cycle monotherapy of Apealea experienced any 
infusion site reaction, 42% of the patients with weekly high dose of Apealea reported this event. The 
results may indicate that the regime does not allow sufficient time for the veins to recover after intense 
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weekly treatment. 

Pain at the infusion/injection site was reported by 11 patients. One of these had phlebitis (observed two 
days after the 18th cycle) and three had injection site inflammation. In total, only two cases of phlebitis 
were reported in patients receiving Apealea as monotherapy, so phlebitis does not seem to be the 
underlying reason for the majority of the observed infusion site reactions. If the preferred terms 
phlebitis, infusion site phlebitis and injection site inflammation are included, 22 patients experienced an 
event. What should be noted is that 77% (N=17) of these events were reported in patients receiving 
weekly dose (Table 39). 

Table 39: Patients with infusion site reactions in monotherapy studies on Apealea or its 
excipient (XR17). 

 

To summarise, infusion site reactions after Apealea treatment were reported in 17 (20%) of the 
patients not treated on a weekly basis. Five of these had injection site inflammation or phlebitis. In 
contrast, 17 (35%) of the patients treated more frequently with high weekly doses (corresponding to ≥
300 mg/m2 per 21-days cycle) experienced some type of phlebitis/inflammation at the injection site. 
Central venous catheter is considered essential in the management of oncology patients (Sousa et al. 
2015) and can be assumed to reduce the risk for infusion site reactions. The impact of central venous 
catheter on the risk for infusion site reaction could not be investigated in the pivotal study because 
information on central venous catheter use was not collected. A recommendation to consider central 
intravenous catheter if the patient experiences severe pain or other reactions to the infusion of Apealea 
is included in the SmPC. 

Neuropathy and myalgia/arthralgia 

Myalgia and arthralgia during treatment with paclitaxel are referred to as “paclitaxel-associated acute 
pain syndrome” or P-APS and there have been reports on an association between P-APS and neuropathy 
(PIN). 

The number of patients reporting both neuropathy, seen during all treatment cycles but most common in 
the first, and myalgia/arthralgia were similar in the two treatment groups in study OAS-07OVA, whereby 
one patient with a grade 3 peripheral sensorimotor neuropathy and another patient with a grade 4 
peripheral sensory neuropathy was noted in the Apealea group as well as one patient with polyneuropathy 
grade 3 in the Taxol group. 
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Table 40: Peripheral neuropathy in patients treated with Apealea or Taxol in study 
OAS-07OVA 

 

In the dose-finding study OAS-04-01, neuropathy (defined as either neuropathy, neuropathy peripheral, 
peripheral sensory neuropathy) was the most frequent of DLT events (12%) and occurred overall in 70% 
of patients, with 5 out of 34 patients (15%) experiencing grade 3 event (3 patients on 250 mg/m2 and 2 
patients on 275 mg/m2 dose).  

Cardiac disorders 

Cardiac disorders were common as concurrent disease, especially in the patients included in study 
OAS-09APPK (27%) and OAS-07OVA (19%). 

Cardiac disorders have been reported as adverse events in 6% of patients treated with Apealea and in 7% 
of patients treated with Taxol (study OAS-07OVA), with the most common cardiac events reported in 
patients treated with Apealea being tachycardia (3%) and angina pectoris (2%). There were no deaths 
due to cardiac disorder in the Apealea group, though one event of angina pectoris was considered serious. 

Clinically significant ECG abnormalities post dosing were observed on one patient in study OAS-04-01, 
described as a 1st degree AV-block seen at 1 and 3 hours post dose. 

Hepatic Impairment 

Three patients in study OAS-04-01 and 4 patients in study OAS-09APPK had elevated liver enzymes 
reported as adverse events. There were no patients with hepatobiliary disorder as concurrent disease in 
study OAS-04-01 but two, one of which had elevated liver enzymes during the treatment period, in study 
OAS-09APPK. 

Hepatobiliary disorders were reported as adverse events in 5 patients (1%) treated with Apealea in study 
OAS-07OVA, with hepatic pain being the most common and reported in 3 of the 5 patients. Hepatobiliary 
disorders were reported as concurrent disease in 20% of the patients. This is in contrast with the Taxol 
patients where only 2 patients (0.5%) had hepatobiliary disorders despite having a similar fraction of 
concurrent disease in patients (18%). These numbers are too low to make any meaningful analysis. 

The experience in patients with impaired liver function is limited as only patients with a mild increase in 
liver enzymes were allowed to enter the study and as the main metabolic pathway of paclitaxel is hepatic, 
caution is needed when treating patients with impaired liver function. 

Alopecia 

A particular observation made in regards to alopecia is the fact that across all studies, including study 
OAS-07OVA, around half of the patients did not report Alopecia despite expectations that this 
chemotherapy related AE should occur for all patients. One possible explanation for this counterintuitive 
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observation could be that since all patients, with the exception of those in study OAS-07PK, were 
receiving their second- or third-line treatment in the studies and it is possible that they have not 
considered reporting alopecia as an adverse event, as this is something they would have experienced 
before. 

Cystoid Macular Oedema 

Three patients in study OAS-07OVA reported blurred vision; 2 cases of grade 1 that was not considered 
as related to treatment and one case of grade 2 that occurred during cycle 4 and was considered as 
related to treatment. The latter patient completed the 6-cycle treatment and the event lasted 
approximately 6 months. There is no detailed information about the case or of an ophthalmological 
examination of the patient which makes it impossible to draw any conclusions. 

Laboratory findings 

In the Phase III study all laboratory values that were outside the normal range were not assessed on 
clinically significance by the investigator, and only abnormal laboratory values classified as serious 
adverse events (grade 4 or lower grade when the patient was hospitalized) were reported as adverse 
events. This in contrast to studies OAS-0401 and OAS-09APPK, where this approach of treating laboratory 
values was not employed. 

Apart from the above, there were no differences noted between groups in the Phase III study for lab 
values, and due to inter-study heterogeneity in the values, no pattern could be discovered across studies. 

Safety in special populations 

Age 

In study 07OVA 131 patients were 65yo or older (of which 19 were 75yo or older) and no patients 
surpassed the age of 84 yo. Safety analysis stratified by age was undertaken, and the only difference of 
significance (p = <10e-5) was that more SAEs occurred in the age group below 65yo. 
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Table 41: Analysis of adverse event, overall study period per age group, safety population 
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Table 42 provides the stratified analysis contained to only the Apealea treated patients. 

Table 42: Number of patients (%) experiencing selected adverse events in different age groups of patients 
treated with Apealea 

 

A number of adverse events were considered reported more frequently in the age group 65-74 compared 
to in the age group < 65 years and these events are presented in Table 28, data in the Taxol arm are 
presented for comparison. 
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Table 43: Number of patients (%) with adverse events reported more frequently in elderly (65-74 years), 
overall study period 

 

There were so few patients in the age group 75-84 that it is not possible to conclude that safety profile of 
patients > 65 is different from younger women.  

Intrinsic Factors 

As the overwhelming majority of subjects in the studies were of Caucasian heritage and it wasn’t possible 
to make any statement regarding possible genetic influence of the safety profile of Apealea. There have 
however been different single nucleotide polymorphisms (SNPs) to be associated with early onset or 
general risk of neuropathy during taxane therapy and other factors that have been implicated such as age 
and race (African-American race). However, only one non-Caucasian patient was included over all four 
studies that provided safety data. Likewise, no safety subgroup analysis of patients according to ages was 
made.  

The severity of cancer disease and co-morbidity were similar in the two groups in study OAS-07OVA. 
There has not been any subgroup analysis with regard to these factors, but it cannot be excluded that 
both severity of disease and co-morbidity can affect the outcome of adverse events in patients treated 
with Apealea, or any other paclitaxel containing medication.  

Patients with impaired liver function, defined as levels of bilirubin ≥ 1.5 times upper limit of normal (ULN) 
and alanine aminotransferase (ALT) or aspartate aminotransferase (AST) > 2 times ULN, were excluded 
from the studies. The pharmacokinetics of Apealea in patients with impaired liver function has thus not 
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been studied, but data from the literature have confirmed that the level of total bilirubin affects the 
elimination of paclitaxel. The impact of taxanes on liver function is known and not disputed. 

Subgroup analyses of demographic and safety parameters did not reveal any geographical differences. 

There is also evidence that solvent based formulations such as Taxol, patient gender to significantly and 
independently affect paclitaxel distribution and elimination, with male patients showing greater 
elimination rates. The same study suggested reduced clearance with increased patient age and plasma 
bilirubin. Even though Apealea is indicated for ovarian cancer, there exists a possibility of risk of off-label 
use, for example in male breast cancer (see RMP). 

Extrinsic factors 

Factors such as smoking habits and alcohol consumption were not recorded in the study and any analyses 
based on these factors can thus not be done. Obesity has been reported as concurrent disease, but the 
protocol did not define e.g. a lower limit of BMI to define obesity and the reporting is subjective. The 
impact some of these factors might have on a patient’s safety profile is unknown. 

There is no information regarding use of Apealea in pregnancy and lactation. However, the indication 
makes it unlikely that the intended patient population is of childbearing potential. 

Should overdose accidentally occur, neutropenia and other haematological events are likely to result and 
the patient should be given suitable therapy, possibly including antibiotics as prophylaxis for infection. 
There is no antidote to paclitaxel available. 

As the product will be given over 6 cycles of 21 days; withdrawal symptoms are not considered likely. No 
study has been made to assess withdrawal or rebound. 

Safety in the subgroup of patients with second relapse 

Table below presents adverse events in the subgroup of patients with second relapse. 

Table 44 Summary of adverse events in patients with second relapse, safety population 

  

Most serious adverse events were connected to myelosuppression, more specifically to neutropenia, 
which showed a difference between the two treatment groups in the entire study population including all 
relapses (28% in the Apealea arm and 19% in the Taxol arm).  
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In patients with first relapse the numbers of neutropenia reported as serious adverse events are similar 
in the treatment arms; 23 patients (24%) in the Apealea group and in 25 patients (27%) in the Taxol 
group.  

The number of patients experiencing diarrhoea in the population including all relapses were 17% in the 
Apealea group and 9% in the Taxol group compared to 17% and 6%, respectively, in the two treatment 
groups in patients with second relapse. In the Apealea arm, 34% of the patients experienced vomiting in 
the population including all relapses while the proportion was lower (19%) in the present subgroup. The 
corresponding proportion in the Taxol group was 15% in both analyses. 

The relative daily dose was slightly higher in this group of patients than in the group consisting of all 
patients; 96% of the dose was received compared to 91% for all patients in the Apealea group. The RDI 
was 94% for both 2nd line patients and all patients in the Taxol group. 
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Table 2  Adverse events in all patients and in patients treated for their first or second relapse, by SOC and most 
common PTs (≥5% in any arm), safety population, treatment period 

 

Based on data submitted to the Rapporteurs by the Applicant in response to the D180 LoOIs, the safety 
profile was compared with overall patient population. 

 

Table 46. Adverse events by SOC and PT in safety population with second relapse treated with Apealea 
compared to entire safety population including all relapses. 
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SOC / PT 2nd relapse (N=94) 
Apealea  

Entire population (N=391) 
Apealea 

Blood and lymphatic system 
disorders 

37% 36% 

Neutropenia as SAE 24% 29% 
Leukopenia as SAE 5% 6% 
Febrile neutropenia  3% 3% 

Anaemia SAE 9% 5% 
Nervous system disorders 34% 40% 

Neuropathy peripheral 9% 10% 
Peripheral sensory neuropathy 14% 16% 

Dizziness 6% 5% 
Gastrointestinal disorders 52% 55% 

Diarrhoea 17% 17% 
Vomiting 19% 24% 

General disorders and 
administration site conditions 

56% 51% 

Asthenia 22% 26% 
Fatigue 14% 13% 

Infusion site pain 10% 9% 
Immune system disorders 3% 2% 

Hypersensitivity 3% 2% 

 

Immunological events 

Table 47 Immune system disorders in all analyzed safety population 

 

 

No Lupus Erythromatosus and Stevens-Johnson Syndrome events that were considered related to the 
study drug occurred. Hypersensitivity reactions are described above. 

Safety related to drug-drug interactions and other interactions 

Interaction studies with Apealea have not been performed, but paclitaxel is metabolized by cytochrome 
P450 isoenzymes CYP3A4 and CYP2C8. In effect, formation of 6α-hydroxypaclitaxel, is catalyzed by 
CYP2C8. On the other hand, concomitant administration of ketoconazole, a strong inhibitor of CYP3A4, 
does not inhibit the elimination of paclitaxel. As further knowledge regarding potential drug-drug 
interactions is limited though, caution should be exercised when paclitaxel is given concomitantly with 
known inhibitors of CYP34A and CYP2C8, such as erythromycin, fluoxetine and gemfibrozil, or 
concomitantly with inducers of these enzymes such as rifampin, carbamazepine, phenytoin, 
phenobarbital, efavirenz and nevirapine. Please refer to PK part of this report for more details. 
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Discontinuation due to AES 

In the Phase III study’s safety population there were 19 discontinuations due at least one AE in the 
Apealea group versus 11 in the Taxol group, and this over the treatment period. During the follow-up 
phase 4 patients discontinued versus none in respectively the Apealea and Taxol groups. 

Though there was no overview provided for the reasons of discontinuation in the follow-up phase, there 
was no pattern discernible for AEs leading to discontinuation during the treatment, but no information on 
the reasons for discontinuation in the follow-up period is available and should consequently be provided. 

In study OAS-04-01 about 15 of the 34 patients discontinued the study, with half doing so due to DLT and 
5 due to progressive disease, the majority of them in the 250 and 275 mg/m2 groups. 

In study OAS-07PK there was one discontinuation due to AE, but the latter was not specified. 

Post marketing experience 

The product is on the market in Russia since April 2015. There have been no reported adverse events for 
Apealea (tradename in Russia: Paclical) during the period between 01 October 2016 and 23 January 
2018. It is estimated that approximately 159 patients have been exposed to Apealea (Paclical) in total, 
based on the number of distributed vials (n=7603), an estimated average dose of 8 vials per cycle (for an 
average 1.85m2 patient) and a treatment duration of 6 cycles. 

2.6.1.  Discussion on clinical safety 

In order to support the safety assessment of the Apealea the Applicant provided safety data from 4 open 
label monotherapy trials: one dose-finding/PK trial in patients with recurrent solid tumour malignancies 
investigating 3-weekly regimen, one PK trial in patients with solid tumours, primary peritoneal cancer or 
fallopian tube cancer, one PK trial in conjunctive use with Abraxane in patients in metastatic breast cancer 
and one dose-finding weekly monotherapy OAS-11PAC study, including the follow-up study (see the list 
of studies at the beginning of the clinical section). One comparative Phase III pivotal trial investigated 
efficacy and safety profile of Apealea/carboplatin combination versus Taxol/carboplatin combination in 
patients with recurrent epithelial ovarian cancer. In addition, one study was conducted to assess the 
safety profile of excipients used within Apealea formulation. 

Given the clinical plan as described above (open label studies, different primary malignancies) the main 
body of evidence for the combination treatment is provided by the randomized Phase 3 trial. 

The population in the pivotal 07OVA study was non-heterogeneous in terms of racial/ethnical origin and, 
relatedly, and from particular geographic regions. Only one non-Caucasian subject was included in the 
clinical program. 

Analysis stratified by geographical region showed that a marked difference exists between regions, 
defined as Russia/Belarus/Ukraine and others, in regards to discontinuations due to AE, with more 
occurring in the latter, and more SAEs and deaths occurring in patients in the ‘others’ region. Possibly this 
is a reflection of the more advanced disease state and better access to alternative treatments of the 
‘other’ region patients could be part of this observance, but these results do indicate that the chosen 
population selection areas may not have been optimal in order to have an as homogenous population as 
possible. 

Across all studies the mean age was 55 to 60 years, with a mean BSA of 1.8. Elderly patients did not show 
any remarkable differences in event rates. 

Apealea dose selection 
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The choice of a higher paclitaxel dose for Apealea (250 mg/m2) versus Taxol (175 mg/m2) is of concern. 
No dose-finding study was performed for the Apealea/carboplatin combination, and the dose choice was 
based on a dose limiting toxicity exercise. Several deficiencies in the dose escalation procedure were 
identified and it is conceivable that the markedly worse safety profile of Apealea might be due to the high 
dose.  

Additional safety data from the OAS-11PAC study, which was a dose-finding study for weekly 
monotherapy Apealea, seemed to confirm the observation that Apealea has a fairly high potential to 
induce haematological events, in particular neutropenia. No assessment of hypersensitivity was 
undertaken or foreseen in the protocol of this study, though retrospective analysis found a few possible 
incidences that could have been HS reactions. 

The above mentioned higher toxicity of the Apealea/carboplatin combination is also corroborated with the 
fact that there seemed to be more dose reductions (18% vs 12%) and delays (60% vs 46%) in the 
Apealea group compared to the Taxol one, respectively. 

The RDI of Apealea is slightly lower than that of Taxol, despite the higher dosage regimen. Presumably 
this reflects the higher amount of dose reductions and delays seen in the Apealea group. However, in 
general the mean administered dose was still higher compared to the Taxol group, and despite dose delay 
being relatively common in the Apealea group this did not change the time between treatment cycles as 
this interval stayed relatively stable over the duration of the study. 

Another important observation in regards to AEs is that there were numerically about double amounts of 
AE-induced study discontinuations, although their rate was relatively low, as well as deaths in the Apealea 
group compared to the Taxol group. 

Though the amount of AEs reported in both groups was more or less similar, Apealea treated subjects 
exhibited a greater tendency of diarrhoea, vomiting, fatigue, leukopenia, neutropenia, infusion site pain 
and pyrexia. Though it can be accepted that some of these can be explained by the different pattern of 
pre-medication use, not all of these events seem to fit in such a narrative framing. 

A higher number of SAEs was reported in the Apealea-carboplatin group compared to the comparator 
group, with neutropenia being the most noticeable type. There were higher rates of serious adverse 
events with paclitaxel micellar (41%) than with solvent based paclitaxel (27%). In both groups, the 
majority of the serious adverse events were haematological toxicities. The frequency of nervous system 
SOC AEs was respectively 40% vs 46%, however including sensory neuropathy (16% vs 20%, 
respectively). 

The study protocol considered all neutropenia/leukopenia G4 events as SAEs, but, clinical relevance was 
only to be acknowledged for those events that were symptomatic. Nonetheless, the higher incidence of 
neutropenic events in the Apealea group would lead to a higher chance of developing symptomatic events 
compared to their Taxol treated counterparts and higher potential for life-threatening complications. 

Moreover, reporting on whether an event was symptomatic or not was not mandatory, reducing the 
reliability of the numbers analysed. Slightly more Apealea patients (7% difference versus Taxol) required 
treatment for G4 neutropenia, but the situation was opposite in the leukopenia analysis. Importantly, no 
real difference seems to exist between both groups regarding the incidence of the higher risk febrile form 
of neutropenia, nor for >1 CTCAE grade infections. Note, however, that these numbers available only take 
into account about 16% of the total patient population. 

Haematological toxicity was also observed in the monotherapy OAS-11PAC study with weekly 
administration, where neutropenia was the most common AE observed in 52% of patients. 
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In the pivotal trial the dose of carboplatin was capped at 800 mg in order to reduce the number and/or 
severity of adverse events. In the Apealea group, the proportion of patients with nausea, vomiting and 
diarrhoea was higher in the entire population compared to the subgroup with capped carboplatin dose, 
whereas the proportions of patients with haematological toxicities are almost the same in the capped 
patients as in the entire patient population. 

No reduction of diarrhoea and vomiting events in patients treated with paclitaxel as monotherapy was 
seen however, and there is thus not enough information at this point to recommend a capping of the 
carboplatin dose at 800mg. 

Use of granulocyte colony stimulating factor (G-CSF) was permitted during the pivotal study if a life 
threatening condition which required its use occurred, or as a prophylactic if there had been an episode of 
neutropenic fever or any delays due to neutropenia in previous treatment cycles.  

No real difference in the use of G-CSF between Apealea (35%) and Taxol (30%) groups was noted, but it 
was nevertheless recommended that prescribers need to be informed about G-CSF use in about third of 
patients in this study in the SmPC. 

Neurotoxicity 

Peripheral sensory neuropathy was reported in 16% of patients (29% had peripheral neuropathy reported 
as larger term) in the pivotal study in the Apealea/carboplatin arm, with slightly numerically lower but 
similar frequency as in the Taxol/carboplatin arm (20% for sensory neuropathy, 32% for peripheral 
neuropathy).  

Given that peripheral neuropathy was associated with higher cumulative doses of paclitaxel, the findings 
on similar or even numerically lower rates when compared with Taxol are not consistent with findings 
from other formulations of paclitaxel and question reliability of results, especially in view of similar 
unbound fraction when compared with Abraxane and its neurotoxicity profile. To some extent the 
neurotoxicity might be less important due to absence of solvent within the formulation, but this factor is 
considered to have limited contribution. The findings of the pivotal study in regard to peripheral 
neuropathy are not consistent with data obtained with other formulations and uncertainty remains in 
regard to reliability of data obtained in the pivotal study in the absence of PK data that could explain the 
observed profile. 

Further, in the dose-finding study OAS-04-01, neuropathy (defined as either neuropathy, neuropathy 
peripheral, peripheral sensory neuropathy) was the most frequent of DLT events (12%) and occurred 
overall in 70% of patients, with 5 out of 34 patients (15%) experiencing grade 3 event (3 patients on 250 
mg/m2 and 2 patients on 275 mg/m2 dose). Although some patients already had symptoms of 
neurotoxicity, this situation can occur also in patients previously treated with carboplatin-paclitaxel 
combination in first line. According to the estimations of the Applicant only about third patients in the 
study received 6 cycles of this combination in first line. Thus, in real life conditions neurotoxicity rates and 
severity could be even higher. 

It is thus considered that neurotoxicity may still be a concern associated with long-term use, and the 
Applicant should continue to collect relevant safety data (see RMP). 

 

Hypersensitivity reactions and premedications 

The development of paclitaxel micellar assumes that a water soluble formulation of paclitaxel would be 
superior with regard to hypersensitivity reactions experienced during paclitaxel infusion. However, the 
initial aim to show superiority of the experimental treatment over the control treatment in terms of the 
incidence and severity of hypersensitivity reactions was abandoned in the pivotal study. 
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The pivotal 07OVA study was the only one designed to look at HS reactions, but the combination therapy 
with carboplatin, which is also known to induce hypersensitivity reactions, suffered from a significant 
confounding potential making the true incidence, severity and time to onset of hypersensitivity reactions 
(HSRs) due to Apealea difficult to assess due to possible temporal obfuscation. Consequently, uncertainty 
exists in regard to a need for premedication to potentially prevent HSRs due to Apealea (either due to 
taxane moiety, new excipients or micellar-like formulation). 

In the supportive monotherapy studies the investigators were not asked to classify whether the adverse 
events were HSR. The Applicant estimated that mild or moderate HS occurred in 6% of subjects. This 
number is rather high when seen in contrast to another solvent-free formulation of paclitaxel were only 
0.12% subjects experienced HSR in clinical studies. However, severe HSRs were further reported in 
post-marketing setting. 

The estimated frequencies of major hypersensitivity reactions 2% in the Apealea group and 1% in the 
Taxol group. A wider definition of hypersensitivity reactions was used in the pivotal study, with 
frequencies reported respectively in Apealea and Taxol groups (in combination with carboplatin) as 15% 
vs 13% overall, with mild reactions 9% vs 7%, moderate 5% vs 4% and severe 2 vs 1%. Hypersensitivity 
reactions related to paclitaxel as assessed by investigator were noted in 5% of the Apealea-treated 
patients and in 7% of the Taxol-treated patients. Infusion reactions and allergic reactions (true allergy) 
are usually distinguished in clinical guidelines (e.g. NCCN guidelines for treatment of ovarian cancer).  

Pertinent to the discussion is also the fact that at the time of study initiation there was no validated 
reference list of potential HSR reactions available, which led to the decision to leave such evaluation to the 
investigators by relying on their clinical experience. Independent review of HS attribution was foreseen in 
the planning, but got abandoned due to practical issues. 

Further confounding factor was higher incidence of reactions noted during carboplatin infusion in the 
Apealea group, and that more corticosteroid pre-treatment was given prior to carboplatin infusion in the 
Apealea group. It cannot be unequivocally denied that this may mean that some of the corticosteroid 
treatment usually given prior to Taxol infusion was perhaps reactionary or preventively shifted in the 
Apealea group. 

Due to these multiple factors, as noted above, that are possibly interacting in the HSR issue it is simply 
not possible to construe, based on the currently available data, a clear disentangled answer to the 
question whether Apealea has more inherent risk for HSR development. 

In the pivotal trial it was observed that pre-medication attributed to Apealea was still used to a certain 
extent in a small number of subjects within the Apealea + carboplatin combination group, but that the 
pre-medication used for carboplatin was measurably higher in this group compared to the Taxol+ 
carboplatin group. For corticosteroid premedication, used for both paclitaxel and carboplatin, in the Taxol 
+ carboplatin group overall about 90% of patients used corticosteroids for paclitaxel versus about 5% of 
patients for carboplatin, while in the Apealea + carboplatin group overall about 5% of patients used 
corticosteroids for paclitaxel versus about 30-35% for carboplatin. Considering that the ‘overall’ 
corticosteroid premedication for the Apealea + carboplatin combination was less compared to Taxol + 
carboplatin combination, it is of note that corticosteroids as concomitant therapy (thus excluding 
premedications) were used by 38% in the Apealea group and 30% in the Taxol group. 

The relative increase in corticosteroid premedication for carboplatin in the Apealea group is concerning, as 
that this ‘shift’ may possibly have been reactionary to a possible increase in events in the Apealea infusion 
phase. This would seem to align with the fact that slightly higher concomitant corticosteroid use as a 
concomitant therapy in the Apealea group. However, it is also concurred that corticosteroids may be used 
for other issues apart from treatment-related events in these patients, and thus it is difficult to make any 
conclusive statements on these observations at this point. 
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The true incidence, severity and time to onset of hypersensitivity reactions due to Apealea could not be 
established due to the combination treatment with carboplatin. Delayed reactions related to paclitaxel 
occurring during or after infusion of carboplatin cannot be excluded (see SmPC). 

Infusion site reactions 

A statistically significant difference between study groups was noted in regard to infusion site reactions. 
Of note is also the fact that in the PK cross-over study with Abraxane, infusion site reactions were also 
solely noted in relation to Apealea infusion. 

Since Apealea contains novel excipients the results of a dedicated study have been provided, and mainly 
infusion site reactions were observed, including pain which was reported as grade 3 in two patients at 
higher doses. The study results indicated that the excipients are likely drivers for injection site pain, but 
interestingly enough the results also seem to indicate that XR17 has a suppressive effect on leukocytes, 
which would be in line with the haematological issues noted in the clinical safety analysis. However this is 
only indicative as the involved numbers are too low to infer possibility of meaningful statistical analysis. 

An excess of infusion site reactions is a debilitating adverse event in some patients. However, patients 
that would suffer too greatly from repeated ISR events can be managed by switching to central venous 
catheter infusion and by abiding to relevant information provided in the SmPC (section 4.4). The impact 
of central venous catheter on the risk for infusion site reaction could not be investigated in the pivotal 
study because information on central venous catheter use was not collected.  

ISR does however remain an identified risk and post marketing data should be continually collected 
through routine pharmacovigilance monitoring (see RMP). 

Based on newly provided PK data no conclusion can be made in regard to comparative PK profile with 
Taxol. On the other hand the unbound fraction of paclitaxel after injection of Apealea is similar to that of 
Abraxane. Given overlapping toxicities between paclitaxel and carboplatin and PD interactions reported in 
the literature, safety concerns and reported higher toxicity for some ADRs in the pivotal study are 
consistent with known safety profiles of other paclitaxel/carboplatin combinations and with higher dose of 
the paclitaxel used. 

The enrolled patient population consisted of patients treated at the time of first and second relapse of 
ovarian cancer. No patients beyond third line of therapy have been enrolled in the study and safety data 
in patients treated at second relapse are relatively limited (96 patients in the Apealea-carboplatin arm 
and 94 patients in Taxol-carboplatin arm, thus about one fourth of the ITT patient population in the 
pivotal study) precluding conclusions on potential differences in safety profile comparing with second 
relapse (third-line therapy). The number of neutropenia reported as serious adverse events were similar 
in the treatment arms; 23 patients (24%) in the Apealea group and in 25 patients (27%) in the Taxol 
group, but no definitive conclusions can be made. Considering the restricted indication to first relapse this 
is not an issue. 

2.6.2.  Conclusions on the clinical safety 

Overall safety profile due to paclitaxel exposure appears to be similar with the use of Apealea compared 
to Taxol. Higher rates of events were observed for hematologic toxicity (neutropenia) and 
gastro-intestinal toxicity (diarrhoea, vomiting) indicative of a higher dose-related toxicity. Higher rates of 
serious AEs are observed with Apealea (mainly due to hematologic toxicity) and number of deaths is 
numerically higher. The causality relationship for some serious AEs and deaths could not be easily 
assessed due to entangling comorbidities. High dose chemotherapy regimens were associated with higher 
rates of mortality and higher dose of paclitaxel used in the Apealea/carboplatin arm might be a plausible 
explanation for numerically higher fatal AEs. 
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Myelosuppression has main manifestations of neutropenia and leukopenia without clinical manifestations. 
There was no difference between both groups in regards to febrile neutropenia, which occurred in 3% of 
patients in Apealea/carboplatin arm and in 2% in Taxol/carboplatin arm. The haematological toxicity was 
in general manageable and several additional factors could contribute to better tolerability in overall 
population, like use of G-SCF (35% of patients in Apealea arm, 30% in Taxol arm), capping of carboplatin 
dose, discontinuation of carboplatin, although in a small proportion of patients. Likewise there was no 
difference between treatment groups discernible in regards to CTCAE grade >1 infections, thus it seems 
that the increased myelosuppression was indeed of less concern in this particular study.  

In regard to AEs that could be attributed to this new formulation, infusion site reactions had significantly 
higher incidence in the Apealea group. Among such reactions, pain could be partially contributed to 
excipients given that in dedicated study pain was reported after injection of both excipients, with mostly 
grade 1 events, but with occurrence of grade 3 events in two patients, albeit with higher doses. Phlebitis 
was reported in 4% of patients in combination study. However, the frequency of 35% was reported in 
dose-finding monotherapy study with weekly dose regimen. Other infusion site reactions have been 
reported and being mostly of low grade, but with potential to impact quality of life. 

The true incidence, severity and time to onset of hypersensitivity reactions (HSRs) due to Apealea were 
difficult to assess due to combinatorial use with carboplatin known to induce HSRs. Consequently, 
uncertainty exists in regard to HSRs due to Apealea (either due to taxane moiety, new excipients or 
micellar formulation). Although the claim for unnecessary premedication specifically for Apealea is 
acknowledged as such, it is of somehow less value for the intended combination with carboplatin. Overall, 
considering premedication and concomitant medication (including medication to mitigate increased 
toxicity), the difference between the two combinations is less important.  

There was no discernible difference in the incidence of peripheral neuropathy as general term in Apealea 
group vs Taxol group (29% vs 32%), with numerically lower number of cases of peripheral sensory 
neuropathy reported (16% vs 20%, respectively). There remains a risk of cumulative toxicity due to 
higher dose of paclitaxel used and thus higher cumulative dose, which was associated with higher risk of 
sensory neuropathy with other formulations of paclitaxel, such as solvent-free nab-paclitaxel for which 
similar unbound fraction has been shown in a dedicated PK study. The risk of cumulative toxicity due to 
higher dose of paclitaxel used could not be excluded. 

Relevant information has been reflected in the SmPC and, overall, the safety has been considered 
sufficiently characterised. 

2.7.  Risk Management Plan 

Safety concerns 

Summary of the safety concerns:  

Summary of safety concerns 

Important identified risks • Myelosuppression: Neutropenia, Anaemia, Thrombocytopenia  

• Infusion site reactions 

• Peripheral neuropathy 

• Hypersensitivity reactions 

Important potential risks • Acute renal failure and haemolytic-uremic syndrome 

• Concomitant therapy and interactions requiring dose 
adjustment  
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Summary of safety concerns 

• Medication errors 

• Off-label use  

• Reproductive toxicity  

• Use in patients with hepatic impairment 

• Safety in patients older than 75 years 

 

Missing information Special Populations: 
• Patients with impaired renal function  

• Non-Caucasian patients 

Other Missing Information: 
• Genotoxicity long-term effect 

Pharmacovigilance plan 

Summary Table of additional Pharmacovigilance activities: 

 

Risk minimisation measures 

Summary table of pharmacovigilance activities and risk minimisation activities by safety concern: 

Myelosuppression 
(neutropenia, anaemia, 
thrombocytopenia)  

Routine risk minimisation 
measures: 
SmPC Section 4.2; 4.3; 4.4; 4.8  

PL Sections 2 and 4 

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Study (study short 
name, and title) 
Status 
(planned/on-going
) 

Summary of objectives Safety concerns 
addressed 

Milestones 
(required by 
regulators) 

Due dates 

Category 1 - Imposed mandatory additional pharmacovigilance activities which are conditions of the 
marketing authorisation (key to benefit risk) 

Not applicable Not applicable Not applicable Not 
applicable 

Not 
applicable 

Category 2 – Imposed mandatory additional pharmacovigilance activities which are Specific Obligations 
in the context of a conditional marketing authorisation or a marketing authorisation under exceptional 
circumstances (key to benefit risk) 

Not applicable Not applicable Not applicable Not 
applicable 

Not 
applicable 

Category 3 - Required additional pharmacovigilance activities (by the competent authority) 

Not applicable  Not applicable Not applicable Not 
applicable 

Not 
applcable 
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Infusion site reactions Routine risk minimisation 
measures: 
SmPC Section 4.4; 4.8  

PL Section 2  

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Peripheral neuropathy Routine risk minimisation 
measures: 
SmPC Section 4.2; 4.4; 4.8; 4.9  

PL Sections 2 and 4 

Additional risk minimisation 
measures:  
 
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Hypersensitivity 
reactions  

Routine risk minimisation 
measures: 
SmPC Section 4.3; 4.4; 4.8 

PL Section 2 and 4 

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

 

Acute renal failure and 
haemolytic-uremic 
syndrome 

Routine risk minimisation 
measures: 
SmPC Section 4.2; 4.8 

PL Section 4. 

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Concomitant therapy 
and interactions 
requiring dose 
adjustment  

Routine risk minimisation 
measures: 
SmPC Section 4.5 

PL Section 2  

provides details of potential 
interactions with other medicinal 
products. 

 
Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Medication errors Routine risk minimisation 
measures: 
The therapeutic indications are 
stated in SmPC Section 4.1. 

SmPC Section 4.2; 6.6.  

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
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One strength only is provided. 
Posology and method of 
reconstitution is different from 
other paclitaxel products. 

Additional risk minimisation 
measures:  
None. 

None 

Off-label use  Routine risk minimisation 
measures: 
The therapeutic indications are 
stated in SmPC Section 4.1. 

The potential for off-label use 
should be monitored by routine 
pharmacovigilance. 

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Reproductive toxicity  Routine risk minimisation 
measures: 
SmPC Section 4.3; 4.6; 6.6 

PL Section 2 

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Use in patients with 
hepatic impairment 

Routine risk minimisation 
measures: 
SmPC Section 4.2; 4.4 

PL Section 2  

Additional risk minimisation 
measures:  

None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None  

Safety in patients older 
than 75 years 

Routine risk minimisation 
measures: 
SmPC Section 4.2  

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Patients with impaired 
renal function  

Routine risk minimisation 
measures: 
SmPC Section 4.2  

PL Section 2  

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None. 
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Non-Caucasian patients Routine risk minimisation 
measures: 
SmPC Section 4.2 4.4  

 

Additional risk minimisation 
measures:  
None. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Genotoxicity long-term 
effect 

Routine risk minimisation 
measures: 
SmPC Section 5.3  

 

Additional risk minimisation 
measures:  
None proposed. 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: 
Not applicable 

Additional pharmacovigilance 
activities: 
None 

Conclusion 

The CHMP and PRAC considered that the risk management plan version 1.0 is acceptable.  

2.8.  Pharmacovigilance 

Pharmacovigilance system 

The CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils the 
requirements of Article 8(3) of Directive 2001/83/EC.  

Periodic Safety Update Reports submission requirements 

The requirements for submission of periodic safety update reports for this medicinal product are set out 
in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 2001/83/EC 
and any subsequent updates published on the European medicines web-portal. 

2.9.  Product information 

2.9.1.  User consultation 

The results of the user consultation with target patient groups on the package leaflet submitted by the 
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on the 
readability of the label and package leaflet of medicinal products for human use. 

3.  Benefit-Risk Balance  

3.1.  Therapeutic Context 

3.1.1.  Disease or condition 

Apealea in combination with carboplatin is indicated for the treatment of patients with first relapse 
platinum-sensitive epithelial ovarian cancer, primary peritoneal cancer and fallopian tube cancer. 
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3.1.2.  Available therapies and unmet medical need 

In patients with platinum-sensitive relapse, treatment with platinum-based combination chemotherapy 
regimen (eg, doublet chemotherapy combining carboplatin or cisplatin with paclitaxel, docetaxel, 
gemcitabine or pegylated liposomal doxorubicin) is the standard of care.  

The recommended dose of paclitaxel (solvent-containing formulation Taxol) for second-line 
chemotherapy of ovarian carcinomas is 175 mg/m² administered over a period of 3 hours, with a 3 week 
interval between courses. In combination with cisplatin Taxol is indicated for the first line treatment of 
ovarian carcinoma. 

Abraxane is an albumin-bound nanoparticle formulation of paclitaxel (solvent-free formulation), which is 
indicated in treatment of advanced breast, pancreatic and lung cancer. Clinical activity has been 
demonstrated in ovarian cancer, but there is no approved indication. 

The primary aim of Apealea as a new formulation of paclitaxel was to improve the safety profile, in 
particular in terms of hypersensitivity reactions. Demonstration of non-inferiority in terms of PFS and OS 
was aimed in terms of efficacy. 

3.1.3.  Main clinical studies 

Three studies have been performed to assess the PK-profile of Apealea: one dose-finding study and two 
studies aimed at demonstrating similar PK profiles of unbound paclitaxel after administration of Apealea 
and Taxol or Abraxane (Studies OAS-07PK and OAS-09-APPK). However, due to major issues observed 
with the bioanalytical method applied to Study OAS-07PK, the bridging of the data published for Taxol is 
deemed to be unacceptable. In Study OAS-09APPK, 33 patients were randomised to receive a dose of 260 
mg/m² (1-hour infusion) of Apealea or Abraxane (cross-over design with two 21-day treatment cycles). 
In total, 28 patients received both treatments and were included in the PK analysis set. The dose-finding 
study aimed to determine MTD of Apealea used as monotherapy once every 3 weeks. 

The main results for efficacy and safety of Apealea/carboplatin combination are provided by an open 
label, randomized, multicenter Phase III study OAS-07OVA in patients with recurrent epithelial ovarian 
cancer, primary peritoneal cancer or Fallopian tube cancer. In this study the efficacy and safety were 
compared between paclitaxel (micellar) nanoparticles (Apealea) with a dosage of 250 mg/m² (infusion 
over 1 hour) and paclitaxel (Cremophor EL) with a dosage of 175 mg/m² (infusion over 3 hours) , both 
followed by infusion of carboplatin (AUC 5-6). 

In addition, safety data from the recently completed weekly monotherapy OAS11PAC study in 48 breast 
cancer patients and its follow-up study were also provided during the procedure. 

3.2.  Favourable effects 

Non-inferiority of Apealea/carboplatin to Taxol/carboplatin in terms of PFS on the PP population has been 
reported using central review analysis of CT scans, with HR=0.86 (95% CI:0.72-1.03; p=0.0938) in 
favour of Apealea/carboplatin arm. The upper limit of the one-sided 97.5% confidence interval of the 
hazard ratio of the two treatment groups was 1.03 which was less than the pre-specified margin of 
non-inferiority of 1.2.  

Similar median PFS was observed in both groups: 10.3 months (95% CI: 10.1; 10.7) in the 
Apealea/carboplatin group and 10.1 months (95% CI: 9.9; 10.2) in the Taxol/carboplatin group (log-rank 
p=0.0919). Robustness of non-inferior efficacy of Apealea to Taxol was further established by 
confirmation of non-inferiority for PFS in the ITT population and in the PP population not excluding 
patients with less than 6 cycles of treatment.  
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In addition, non-inferiority was also shown in two additional sensitivity analyses (analysis of PFS based on 
date of CA 125 confirmed progression and date of withdrawal used as the date of progression). 

Non-inferiority of Apealea to Taxol for PFS was supported by OS data in the PP population (HR=0.95; 95% 
CI: 0.78-1.16; p=0.6202). The upper limit of the one-sided 97.5% CI of the HR of the two treatment 
groups was 1.16, which was less than the pre-specified margin of non-inferiority of 1.185. Median OS was 
25.7 months (95% CI: 2.9; 28.1) in the Apealea arm and 24.8 months (95% CI: 21.7; 27.1) in the Taxol 
arm (log-rank p-value of 0.6196). 

Results of the analyses of other secondary efficacy endpoints overall further support the observation of 
non-inferiority for PFS of Apealea to Taxol. 

3.3.  Uncertainties and limitations about favourable effects 

To assess the robustness of the OS results, the additional analyses have been performed on both other 
populations (ITT and PP not excluding those with <6 treatment cycles). The evidence of non-inferiority, 
however, could not be established in these populations. In the ITT (HR=1.02; 95% CI: 0.85-1.2; 
p=0.8511) and the PP population not excluding those with<6 treatment cycles (HR=1.01; 95% CI: 
0.84-1.22; p=0.8897), the upper limit of the one-sided 97.5% confidence interval of the HR was 1.22 
which was above the pre-specified margin of non-inferiority of 1.185. Nevertheless, median time to death 
was very similar in the two treatment arms of the ITT population and the modified PP population. 

The rates of dose delays and reductions are higher in the Apealea/carboplatin group (60% and 18%, 
respectively) compared with Taxol/carboplatin group (46% and 12%, respectively) and their impact on 
long-term efficacy outcomes remains uncertain, although there was no indication of detrimental impact of 
dose adjustments in the Apealea/carboplatin group based on provided sensitivity analyses. 

3.4.  Unfavourable effects 

There are more serious AEs in the Apealea/carboplatin arm (41%) compared to Taxol/carboplatin arm 
(27%), mainly associated with haematological toxicity. Neutropenia of grade 3-4 was reported in 79% of 
patients and febrile neutropenia occurred in 3% of patients in the Apealea/carboplatin arm. Though a 
majority of the grade 3-4 haematological events were asymptomatic, the risks of life-threatening 
complications are well known. Febrile neutropenia was reported in 3% of patients in the 
Apealea/carboplatin arm and in 2% in Taxol.  Myelosuppression is an important identified risk in the RMP. 

In addition, GI toxicity is increased which implies necessity of anti-emetic and other concomitant 
medications. 

Peripheral sensory neuropathy was reported in 16% of patients (29% had neuropathy reported as larger 
term) in the pivotal study in the Apealea/carboplatin arm, with slightly numerically lower but similar 
frequency as in the Taxol/carboplatin arm (20%, 32% for neuropathy).  

In the dose-finding study OAS-04-01, neuropathy was the most frequent of DLT events (12%) and 
occurred overall in 70% of patients, with 5 out of 34 patients (15%) experiencing grade 3 event (3 
patients on 250 mg/m2 and 2 patients on 275 mg/m2 dose).  

Significantly higher rate of infusion site reactions and infusion site pain were observed in the Apealea 
group compared to Taxol group and cases of phlebitis have been observed in 3% of patients in the 
Apealea arm. 
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3.5.  Uncertainties and limitations about unfavourable effects 

Dose-finding study in combination with carboplatin has not been conducted and uncertainty remains in 
regard to optimal dose of Apealea that would have acceptable toxicity and similar efficacy given that dose 
intensification strategies do not appear to be associated with improved efficacy in ovarian cancer. 

Numerically higher fatal AEs was observed in the Apealea/carboplatin arm (10 versus 5 in the 
Taxol/carboplatin arm) and the causality could not always be established based on description of cases. 
The higher dose of paclitaxel used likely explains this observation. 

The open label nature of the pivotal study does not exclude the reporting bias and the reliability of the 
reported safety data. Some inconsistency in data is noticed for neuropathy reporting across studies and 
based on known experience with other paclitaxel formulations, such as nab-paclitaxel. 

This new formulation is aimed to reduce hypersensitivity reactions. However the true incidence, severity 
and time to onset of hypersensitivity reactions (HSRs) due to Apealea are difficult to assess. The 
information in regard to uncertainty concerning hypersensitivity reactions is adequately reflected in the 
SmPC. 

 

Effects Table 
Table 3: Effects Table for Apealea –carboplatin combination 
Effect Short 

Description 
Unit Treatm

ent 
Control Uncertainties/ 

Strength of evidence 
Refere
nces 

Favourable Effects 

PFS (median) Patients alive 
and free of 
progression 

Mo 10.3 10.1 Non-inferiority of 
Apealea to Taxol 
established. Upper limit 
of on-sided 97.5% CI of 
HR was less than 
non-inferiority margin of 
1.2. 

See 
clinical 
efficacy 
section 
of this 
AR 

HR=0.86 
95% CI: 0.72-1.03 

P=0.0938 

PFS based on 
CA 125 (HR) 

NA 1 0.86 Supportive 
 
 
 
 
 
 
 
 
 
 
 
 
Non-inferiority of 
Apealea to Taxol 
established. Upper limit 
of on-sided 97.5% CI of 
HR was less than 
non-inferiority margin of 
1.185 

PFS based on 
CA 125 
(median) 

Mo 9.1 8.7 

ORR Anti-tumour 
activity 
(CR+PR) 

% 67 65 

RR based on CA 
125  

Response 
defined as  ≥ 
50% reduction 
in CA 125 level 
from baseline 

% 86 85   

OS (median) Gain in 
survival 

Mo 25.7 24.8 

HR=0.95 
95% CI:0.78-1.16 

P=0.6202 

Unfavourable Effects 

Hypersensitivity 
reactions  

- % 5(1) 7(1) Superiority regarding 
HS events was primary 

The final 
version 
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Effect Short 
Description 

Unit Treatm
ent 

Control Uncertainties/ 
Strength of evidence 

Refere
nces 

objective in the final 
protocol. This objective 
was discarded in CSR 
and considered as not 
attained. 

of the 
protocol   

Infusion site 
pain 

Soreness at 
and around 
infusion site 
during and 
immediately 
after infusion 

% 9 1 Statistically significant 
difference.  

See 
clinical 
safety 
section  

Neutropenia Low neutrophil 
count 

% 29 20 Difference is larger for 
neutropenia as a SAE 
(29 versus 18%) 

See 
clinical 
safety 
section 

Diarrhoea Watery stool % 17 9 May be associated with 
higher paclitaxel dose 

See 
clinical 
safety 
section 

Vomiting - % 24 15 May be associated with 
higher paclitaxel dose 

See 
clinical 
safety 
section 

SAEs (general) - % 41 27 Statistically significant, 
though a pattern is not 
established besides 
increased cases of 
neutropenia. 

See 
clinical 
safety 
section 

Deaths - % 2.6  1.3  Numerically higher in 
Apealea group, causality 
difficult to establish. 

See 
clinical 
safety 
section 

Abbreviations: PFS: progression free survival, OS: overall survival, HSR: Hypersensitivity reactions  

Notes: 1 This is the difference between HSRs assessed as caused by the paclitaxel treatment. The 
difference for those assessed as caused by the carboplatin treatment was 12 versus 7% respectively (not 
statistically significant), and overall the difference was 15 versus 13% respectively (not statistically 
significant). Of note is the fact that causality due to paclitaxel or carboplatin was difficult to establish due 
to sequential administration with 30 minutes interval between infusions. 

3.6.  Benefit-risk assessment and discussion 

3.6.1.  Importance of favourable and unfavourable effects 

PFS was the primary outcome in the pivotal study, which is considered acceptable to assess the 
non-inferiority of the new paclitaxel formulation (Apealea) in combination with carboplatin in relapsed 
ovarian cancer patients. OS results did not indicate a detrimental effect at a reasonably mature event rate 
of 58%, and the non-inferiority could be declared in the PP population. 

The Applicant initially applied for an indication in patients with second or third line of therapy without 
specifying a platinum sensitive disease what was amended in the indication. Further, the indication was 
restricted to patients in first relapse, which represented the majority of patients enrolled in the pivotal 
trial, based on both efficacy and safety grounds. From the efficacy perspective, the Applicant did not 
provide pertinent data that could support a formal assumption of the validity of the NI margins in lines 
post first relapse. Further, efficacy outcomes indicated a consistent trend disfavouring 
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Apealea-carboplatin combination compared to Taxol-carboplatin combination in patients with second 
relapse, while in patients with first relapse a trend for better efficacy outcomes has been observed with 
the new formulation. From the safety perspective, the new formulation of paclitaxel used at higher dose 
than for Taxol formulation is especially of concern for later lines of therapy in real life conditions. 
Therefore, more relevant benefit is considered established in patients with an earlier stage of the disease 
(first relapse). 

The overall safety profile of the combination is consistent with the safety profile of the other 
carboplatin-paclitaxel combinations and no new safety findings have emerged, with the exception of 
formulation-related AEs. An increase of infusion site reactions (about 20%) and phlebitis cases (up to 
35% in the monotherapy OAS-11PAC study, 4% in the pivotal phase 3 study) has been observed and the 
use of a central catheter is currently recommended in the section 4.4 of the SmPC. 

Although in this new formulation the paclitaxel used at higher dose than for Taxol, overall the AEs are well 
known and could be managed in the context of clinical trial.  

Increased haematological and GI toxicity for Apealea/carboplatin combination could be managed with 
dose delays, reduction, supportive care (including G-SCF in about third of patients) and potentially due to 
capping of carboplatin dose and discontinuation of carboplatin. Cases of febrile neutropenia were limited 
and infection did not seems to differ between the two arms in the context of a clinical trial in a selected 
patient population. However, the higher degree of myelosuppression and better insight on the extent of 
myelotoxicity and potentially increased risk of complications, including life-threatening ones, will be 
further investigated in a clinical setting without confounding effect of prior therapy. 

Numerically higher fatal AEs in the Apealea arm (2.6% vs 1.3%) might be explained by higher dose of the 
paclitaxel used, the causality relationship was difficult to establish, however. G-CSF prophylaxis is known 
to have an impact on infection-related and all-cause early mortality and the SmPC contains relevant 
information in regard to the G-CSF use. 

There were similar frequencies of peripheral neuropathy in the Apealea arm compared to the Taxol arm 
despite a higher paclitaxel dose, what is a reassuring finding taking into account that exposure to 
paclitaxel itself and not only to Cremophor EL is associated with peripheral neuropathy development. 

The absence of the Cremophor EL in the formulation theoretically eliminates the risk of acute 
hypersensitivity reactions, although this benefit could not be formally demonstrated in the conducted 
study. Further collection of data is expected with routine pharmacovigilance activities. The steroid 
premedication was overall used in smaller proportion of patients in the Apealea arm which might 
constitute an advantage especially in patients in which the use of corticosteroids should be avoided. 

3.6.2.  Balance of benefits and risks 

The benefit-risk balance is considered favourable in patients with first relapse. Higher toxicity of the new 
combination is acknowledged but could be balanced by a trend for numerically better outcomes across 
efficacy endpoints. 

The safety profile associated with paclitaxel is well known and no new safety findings are expected. 
Toxicity profiles were similar in view of types of AEs but higher haematological and GI toxicity is observed 
for Apealea/carboplatin combination than for Taxol/carboplatin. These toxicities were in general 
manageable in this study and overall benefits are not outweighed by risks. The provided PK data, 
especially from Abraxane study, allow to reduce to some extent uncertainties in regard to Apealea 
contribution to a safety profile of its combination with carboplatin. While study population consisted of 
patients experiencing first or second relapse defined as platinum-sensitive, less patients with second 
relapse and no patients with further relapses have been included what hampered the assessment of 
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toxicity extent in this patient population. Further, only about one third of patients were estimated to 
receive the standard course of platinum/paclitaxel combination therapy in the first line and half of 
patients received cyclophosphamide. 

3.6.3.  Additional considerations on the benefit-risk balance 

The benefit/risk profile is overall consistent with that observed for similar paclitaxel/carboplatin 
combinations. However, the proposed combination did not show a clinically relevant non-inferiority in 
terms of PFS in second relapse, given that the NI margins could not be thoroughly justified. A smaller 
proportion of patients with second relapse has been included in the study and conclusions in regard to 
comparative safety profile between two arms is difficult to draw in this selected patient population, which 
might not be representative of a patient population in clinical practice. 

3.7.  Conclusions 

The overall B/R of Apealea in the restricted indication in patients with first relapse of platinum sensitive 
epithelial ovarian cancer, primary peritoneal cancer and fallopian tube cancer is favourable. 

Divergent position is appended to this report. 

4.  Recommendations 

Similarity with authorised orphan medicinal products 

The CHMP by consensus is of the opinion that Apealea is not similar to Yondelis, Zejula and Rubraca within 
the meaning of Article 3 of Commission Regulation (EC) No. 847/200. See appendix 1. 

Outcome 

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by majority 
decision that the benefit-risk balance of Apealea is favourable in the following indication: 

‘Apealea in combination with carboplatin is indicated for the treatment of adult patients with first relapse 
of platinum sensitive epithelial ovarian cancer, primary peritoneal cancer and fallopian tube cancer’. 

The CHMP therefore recommends the granting of the marketing authorisation subject to the following 
conditions: 

Conditions or restrictions regarding supply and use 

Medicinal product subject to restricted medical prescription (see Annex I: Summary of Product 
Characteristics, section 4.2). 

Other conditions and requirements of the marketing authorisation  

Periodic Safety Update Reports  

The requirements for submission of periodic safety update reports for this medicinal product are set out 
in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 2001/83/EC 
and any subsequent updates published on the European medicines web-portal. 
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Conditions or restrictions with regard to the safe and effective use of the 
medicinal product 

Risk Management Plan (RMP) 

The MAH shall perform the required pharmacovigilance activities and interventions detailed in the agreed 
RMP presented in Module 1.8.2 of the marketing authorisation and any agreed subsequent updates of the 
RMP. 

An updated RMP should be submitted: 

• At the request of the European Medicines Agency; 

• Whenever the risk management system is modified, especially as the result of new information 
being received that may lead to a significant change to the benefit/risk profile or as the result of 
an important (pharmacovigilance or risk minimisation) milestone being reached.  

Conditions or restrictions with regard to the safe and effective use of the 
medicinal product to be implemented by the Member States 

Not applicable. 

Divergent positions to the majority recommendation are appended to this report. 
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Appendix: 

 

DIVERGENT POSITION DATED 20 September 2018 
 

Apealea EMEA/H/C/004154/0000 
 

 
The undersigned members of the CHMP did not agree with the CHMP’s positive opinion recommending 
the granting of the marketing authorisation of Apealea with the following indication: 

“Apealea in combination with carboplatin is indicated for the treatment of adult patients with first 
relapse of platinum-sensitive epithelial ovarian cancer, primary peritoneal cancer and fallopian tube 
cancer (see section 5.1).” 

 
 
The reason for the divergent opinion was the following: 
 
 
The primary aim of the pivotal study for Apealea as a new formulation of paclitaxel was to avoid safety 
issues associated with solvent (Chremophor EL), ie hypersensitivity and neurotoxicity, and to show 
non-inferiority in terms of progression free survival and overall survival in comparison to paclitaxel. 
However, the safety advantage is not confirmed by the data presented that indicate a similar level of 
neurotoxicity and a substantial increase in toxicity in terms of infusion site reactions, next to 
myelosuppression and gastrointestinal toxicity. Numerically higher fatal AEs in the Apealea arm were 
also reported. When considering as well the uncertainties identified on the appropriateness of the 
proposed dose, the pharmacokinetics and efficacy results, the B/R is still considered negative for the 
initial indication applied for and also for the proposed first relapse indication. 

 
 
 
Jayne Crowe 
 
 
 
Johann Lodewijk Hillege 
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