
 

 
30 Churchill Place ● Canary Wharf ● London E14 5EU ● United Kingdom 

An agency of the European Union     
Telephone +44 (0)20 3660 6000 Facsimile +44 (0)20 3660 5555 
Send a question via our website www.ema.europa.eu/contact 
 

 
© European Medicines Agency, 2019. Reproduction is authorised provided the source is acknowledged. 

 
 

31 May 2018 
EMA/CHMP/438029/2018  
Committee for Medicinal Products for Human Use (CHMP) 

Withdrawal Assessment Report 
 

GRASPA  

International non-proprietary name: asparaginase 

Procedure No. EMEA/H/C/004736/0000 

Note  
Assessment report as adopted by the CHMP with all information of a commercially confidential 
nature deleted. 



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 2/69 
 
 

Table of contents 

1. Recommendations ................................................................................... 6 

2. Executive summary ................................................................................. 7 
2.1. Problem statement ............................................................................................... 7 
2.2. About the product ................................................................................................ 9 
2.3. The development programme/compliance with CHMP guidance/scientific advice ......... 10 
2.4. General comments on compliance with GMP, GLP, GCP ........................................... 12 
2.5. Type of application and other comments on the submitted dossier............................ 13 

3. Scientific overview and discussion ........................................................ 14 
3.1. Quality aspects .................................................................................................. 14 
3.2. Non-clinical aspects ............................................................................................ 22 
3.3. Clinical aspects .................................................................................................. 33 
3.4. Risk management plan ........................................................................................ 60 
3.5. Pharmacovigilance system ................................................................................... 64 

4. Orphan medicinal products .................................................................... 64 

5. Benefit risk assessment ......................................................................... 64 
5.1. Therapeutic Context ........................................................................................... 64 
5.2. Favourable effects .............................................................................................. 65 
5.3. Uncertainties and limitations about favourable effects ............................................. 65 
5.4. Unfavourable effects ........................................................................................... 66 
5.5. Uncertainties and limitations about unfavourable effects ......................................... 67 
5.6. Effects Table ...................................................................................................... 67 
5.7. Benefit-risk assessment and discussion ................................................................. 68 



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 3/69 
 
 

List of abbreviations 
AE  Adverse event  
AEX 
AHA 

Anion-exchange chromatography 
L-azidohomolaine 

ALL Acute Lymphoblastic Leukemia 
AML  Acute Myeloblastic Leukemia  
AS  Active substance  
ASN  L-Asparagine  
ASNase  L-asparaginase  
ASNS  Asparagine Synthetase  
ASP  Aspartic acid  
AUC  Area under Curve  
AYA  Adolescents and young adults  
BFM  Berlin-Frankfurt-Munster  
BMT  Bone marrow transplant  
BSA Bovine serum albumin 
BSP Bromosuphthalein 
CALGB  Cancer and Leukemia Group B  
CCG  Children’s Cancer Group 
CEX 
CHMP  

Cation-exchange chromatography 
Committee for Medicinal Products for Human Use  

Cl- Chlorine 
CLB  Centre Léon Bérard  
CLL Chronic lymphoblastic leukaemia 
Cmax  Maximum observed concentration  
CNS  Central nervous system  
COG  Children’s Oncology Group  
CQA 
CR  

Critical quality attribute 
Complete Remission  

CSF  Cerebrospinal fluid  
CZE 
DCR  

Capillary-zone electrophoresis 
Disease control rate  

DFS  Disease free survival  
DLT  Dose limiting toxicity  
DoR  Duration of response  
DS 
DSMB  

Drug substance 
Data Safety Monitoring Board  

DP 
EAP  

Drug product 
Expanded Access Program  

ECOG  Eastern Cooperative Oncology Group  
EFS  Event-free Survival  
EMA European medicines agency 
FP Finished product 
G Gram 



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 4/69 
 
 

GCP  Good Clinical Practice  
GLN  Glutamine  
GLP Good laboratory practices 
GLU  Glutamic acid  
IBFM  International Berlin Munich  
H Hour 
HCP Host-cell protein 
HPSEC High performance size-exclusion chromatography 
HR Hazard ratio 
i.a. Intra-arterial 
ICH International Conference Harmonisation 
IgA Immunoglobulin A 
i.m.  intramuscular  
Inj. Injection 
i.p Intraperitoneal 
ITT  Intent to treat  
IU International unit 
i.v.  intravenous  
K+ Potassium 
Km Michaelis constant 
L Litre 
M Molar 
MAA  Marketing Authorisation Application  
MCV Mean corpuscular volume 
MCHC Mean corpuscular haemoglobin concentration 
m-Graspa Mouse Graspa 
MRD  Minimal residual disease  
Na+ Sodium 
NH3+ Ammonia 
NCI-CTCAE  National Cancer Institute - Common Terminology Criteria for Adverse Events  
NOAEL No observed adverse effect level 
NOD Nno-obese diabetic 
ORR  Objective response rate  
OOS 
OS  

Out-of-specification 
Overall Survival  

PD  Pharmacodynamic  
PDCO  Pediatric Committee  
Ph-  Philadelphia Chromosome Negative  
PK  Pharmacokinetics  
PS  Performance Status  
RP-HPLC 
RBC  

Reverse-phase high-performance liquid chromatography 
Red Blood Cell  

SAE  Serious adverse event  
SAG Saline-adenine-glucose 
SAWP  Scientific Advice Working Party 



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 5/69 
 
 

SCID Severe combined immunodeficiency 
s.c. 
SEC 
SD 

Subcutaneous  
Size-exclusion chromatography 
Standard deviation 

SmPC Summary of product characteristics 
T/C Treated to control tumour volume ratio 
t ½ Half-life 
U Unit 
Vmax Maximal velocity 
Vs Versus 

 



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 6/69 
 
 

1.  Recommendations 

Based on the CHMP review of the data on quality, safety, efficacy and risk management plan, the 
CHMP considers that the application for Graspa, an orphan medicinal product, in combination with 
multi-agent chemotherapeutic regimens, for the treatment of children and adult patients with 
Philadelphia chromosome negative acute lymphoblastic leukaemia, who have either relapsed or failed 
first line treatment, 

is not approvable since "major objections" have been identified, which preclude a recommendation for 
marketing authorisation at the present time. The details of these major objections are provided in the 
List of Questions (see section 6). 

In addition, satisfactory answers must be given to the "other concerns" as detailed in the List of 
Questions. 

The major objections precluding a recommendation of marketing authorisation, pertain to the following 
principal deficiencies: 

Quality 

1. Lack of comparability between commercial material and material used in pivotal clinical trials due 
to significant differences in the drug substances 

Clinical 

2. General: Lack of clinical bridging data between clinical trial and commercial products 

3. Pharmacokinetics: Lack of appropriate characterisation of the pharmacokinetics of Graspa 

4. Pharmacodynamics: Lack of justification that the pharmacodynamic effects of Graspa are at least 
equivalent to those of conventional free asparaginases based on ASN depletion, which is 
considered the best marker of efficacy currently available 

5. Immunogenicity: Insufficient characterisation of the immunogenicity profile of Graspa and 
insufficient information on the impact of anti-asparaginase antibodies on the PK and PD response 
to Graspa 

6. Indication: Lack of justification of the broad indication claimed by the Applicant 

7. Efficacy: Lack of robustness of the efficacy results in terms of complete remission based on the 
single pivotal trial in the indication 

8. Safety: Limited exposure in children 

9. Safety: Insufficient characterisation of the transfusion risks with repeated infusions of Graspa 

Questions to be posed to additional experts 

None 

Inspection issues 

GMP inspection 

None 
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GCP inspection 

A triggered GCP inspection of the pivotal trial GRASPALL 2009-06 was conducted during the procedure 
of the initial application (Dec 2015 – Mar 2016). 

New active Substance status 

Based on the review of the data the CHMP considers that the active substance L-asparaginase 
contained in the medicinal product Graspa is not to be qualified as a new active substance. The 
Applicant does not claim NAS status. 

2.  Executive summary 

2.1.  Problem statement 

2.1.1.  Disease or condition 

The claimed indication for Graspa is, in combination with multi-agent chemotherapeutic regimens, the 
treatment of children and adult patients with Philadelphia chromosome negative acute lymphoblastic 
leukaemia, who have either relapsed or failed first line treatment. 

2.1.2.  Epidemiology 

Acute lymphoblastic leukemia (ALL) is a malignant transformation and proliferation of lymphoid 
progenitor cells in the bone marrow, blood and extramedullary sites. It is diagnosed mostly in children 
(80%), representing 25% of childhood cancers and about 75% of all childhood leukaemia. In adults, 
ALL is less common than acute myeloid leukaemia and represents less 20% of acute leukaemia. The 
estimated overall incidence of ALL in Europe is 7000 cases annually. Worldwide, the highest incidence 
of ALL occurs in Italy, the United States, Switzerland, and Costa Rica. 

The incidence of ALL follows a bimodal distribution, with the first peak occurring in childhood (1-4 
years) and a second peak occurring around the age of 50. 

2.1.3.  Biologic features, aetiology and pathogenesis 

The pathogenesis of ALL involves the abnormal proliferation and differentiation of a clonal population of 
lymphoid cells. Studies in the paediatric population have identified genetic syndromes that predispose 
to a minority of cases of ALL, such as Down syndrome. Other predisposing factors include exposure to 
ionizing radiation, pesticides, certain solvents or viruses such as Epstein-Barr Virus and HIV. However, 
in the majority of cases, it appears as a de novo malignancy in previously healthy individuals. 

The malignant lymphoblasts of ALL are arrested in an early stage of development due to genetic 
alterations or chromosomal abnormalities. The Philadelphia chromosome is the result of the fusion of 
the BCR and ABL genes [t(9;22)]; it is rare in paediatric ALL and much more common (about 20 % to 
30%) in adult ALL, where it increases with age. 

2.1.4.  Clinical presentation, diagnosis and stage/prognosis 

Presentation can be nonspecific with a combination of signs of bone marrow failure (anaemia, 
thrombocytopenia, leukopenia). Involvement of extramedullary sites commonly occurs and can cause 
lymphadenopathy, splenomegaly or hepatomegaly. CNS involvement at time of diagnosis occurs in 5–



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 8/69 
 
 

8% of patients and presents most commonly as cranial nerve deficits or meningismus. T-cell ALL also 
may present with a mediastinal mass. 

Diagnosis is established by the presence of 20% or more lymphoblasts in the bone marrow or 
peripheral blood. Evaluation for morphology, flow cytometry, immunophenotyping and cytogenetic 
testing is valuable both for confirming the diagnosis and risk stratification. Lumbar puncture with CSF 
analysis is standard of care at the time of diagnosis to evaluate for CNS involvement; if the CNS is 
involved, brain MRI should be performed. 

Accurate assessment of prognosis is central to the management of ALL. Historically, age and white 
blood cell count at the time of diagnosis have been used to risk stratify patients. Increasing age 
portends a worsening prognosis; age is at least in part a surrogate for other prognosticators as the 
elderly tend to have disease with intrinsic unfavourable biology (for example, Philadelphia chromosome 
positive, hypodiploidy and complex karyotype), more medical comorbidities and inability to tolerate 
standard chemotherapy regimens. 

Historically, Ph-negative disease could be categorized as low risk (no risk factors based on age or WBC 
count), intermediate risk (age > 35 years or elevated WBC count), or high risk (age > 35 and elevated 
WBC count). The 5-year OS rates based on these risk categories were 55, 34 and 5%, respectively. 

Although clinical factors play an important role in guiding therapy, cytogenetic changes have a 
significant role in risk determination. The cytogenetic aberration with the greatest impact on prognosis 
and treatment is the presence of the Philadelphia chromosome, t(9;22). However, the addition of 
tyrosine kinase inhibitors to chemotherapy has resulted in improved prognosis of patients with Ph+ ALL 
such that many no longer consider these patients poor risk. 

Cytogenetic subgroups of Ph- ALL with inferior outcomes include t(4;11), KMT2A translocation, t(8;14), 
complex karyotype (≥ 5 chromosomal abnormalities) and low hypodiploidy (30–39 chromosomes)/near 
triploidy (60–78 chromosomes). In contrast, patients with hyperdiploidy and del(9p) have a 
significantly better outcome. 

In addition to disease characteristics at the outset, it has long been recognised that response to initial 
therapy predicts outcome. Recently, it has become standard practice to evaluate patients for minimal 
residual disease (MRD) using molecular techniques such as flow cytometry and PCR. Poor MRD 
clearance, defined as levels > 1×10−3 after induction and levels > 5×10−4 after early consolidation 
by flow cytometry, was shown to be a significant prognostic factor for disease-free and overall survival. 

While 85–90% of patients go into remission after induction therapy, there are subsets that are 
refractory to induction therapy. In addition, a number of patients that do achieve CR go on to relapse. 
Over the past few decades, marked improvement in treatment of childhood ALL has been achieved; 
the cure rate of childhood ALL in developed countries is now 85–90%. In contrast, despite a high rate 
of response to induction chemotherapy, only 30–40% of adult patients with ALL will achieve long-term 
remission. 

The prognosis of first ALL relapse is associated with time of relapse after initial therapy, sites of 
relapse, and immunophenotype. More recently, response to treatment evaluated by MRD assessment 
has been found to be clinically significant in relapsed ALL as well as in the initially diagnosed disease. 
The International BFM study group classified first-relapse ALL into four risk categories (S classification) 
according to these prognostic factors. The T-cell phenotype is associated with worse treatment 
outcome. Relapse at isolated extramedullary sites (CNS or testis) is associated with better prognosis, 
whereas isolated bone marrow relapse indicates worse outcome. The time point of 6 months after 
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completion of primary therapy is used to divide early and late relapse. Among these categories, S1/S2 
is considered to be the standard-risk group and S3/S4 the high-risk group. 

2.1.5.  Management 

In patients with relapsed/refractory disease, allogenous stem cell therapy (SCT) has long been 
considered the standard of care and best chance for a durable response, optimally after achieving a 
second CR. Options of salvage therapy for relapsed/refractory (R/R) Ph- ALL include augmented 
cytotoxic chemotherapy, reformulated single-agent chemotherapy and novel monoclonal antibodies.  

Reinduction chemotherapy after first relapse is successful at inducing complete remission in 65% to 
85% of the patients. The chemotherapy regimens used vary by institution and protocol but it is often 
the same 4-drug induction used at initial diagnosis, consisting of vincristine, steroids, asparaginase, 
and an anthracycline. A survey in 5 EU countries conducted in 2013 showed that the approach to the 
management and treatment of R/R Ph- B-precursor ALL is heterogeneous. Numerous guidelines and 
local working group recommendations were consulted by clinicians, who used as many as 33 regimens 
for salvage therapy. 

Recently novel targeted therapies may offer a chance of cure without SCT: the bispecific anti-T-cell 
receptor/anti-CD19 antibody, blinatumomab, authorised for Ph- B-cell ALL (for T-cell ALL, nelarabine, a 
T-cell specific purine nucleoside analogue was already available); inotuzumab ozogamicin, a CD22-
directed antibody-drug conjugate, has been authorised for CD22-positive B-cell ALL. However, these 
products have also significant toxicities. These findings show a clear need for effective, tolerable 
treatments for R/R ALL. 

2.2.  About the product 

Asparaginase (ASNase) is an integral component of multi-agent chemotherapy regimens in ALL and, 
after decades of use, its safety and efficacy profiles are well known. ASNase is used in induction of 
remission in children, adolescents and young adults, often in consolidation therapy, as well as re-
induction treatment. Adult ALL protocols routinely incorporate ASNase as part of therapy, although this 
is not universal. In elderly patients, ASNase therapy is limited by poor tolerability. 

There are currently three ASNase formulations: native E-Coli derived ASNase, native E-Coli derived 
PEG-ASNase (pegaspargase), and Erwinia chrysanthemi derived ASNase. Associations between success 
of ALL treatment and ASNase dose intensity and duration of ASNase therapy or formulation have been 
reported in several clinical studies. Strict adherence and compliance to treatment is therefore critical 
for achieving complete remission. 

Unfortunately, the clinical benefit of integrating ASNase in ALL treatment protocol is partially offset by 
the development of frequent and potentially severe adverse reactions, which occur in 10-35% of 
patients, especially hypersensitivity reactions, coagulopathy, hepatic and pancreatic toxicities. 

Hypersensitivity reactions are due to the development of anti-asparaginase antibodies and patients 
with hypersensitivity reactions to native ASNase are generally given another form of ASNase following 
a “cascade schema”: a) PEG-ASNase; b) Erwinase® if administration of PEG-ASNase is no longer 
allowed. If further ASNase treatment is not feasible, there are no alternative options but to omit this 
chemotherapy agent from the protocol, with potentially significant negative impact on remission and 
relapse risk. In addition to hypersensitivity reactions, anti-asparaginase antibodies are responsible for 
“silent inactivation” of ASNase in approximately 30% of the patients, with diminution of its therapeutic 
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activity. The development of these antibodies appears to be more commonly observed with native 
ASNase, and PEG-ASNase, and requires switching to another formulation. 

The inability to switch to another form of ASNase in the presence of ASNase-related toxicities prevents 
many patients from achieving the planned courses of treatment, thus potentially leading to inferior 
treatment outcome in patients with ALL; this presents a clear unmet medical need. 

The development of Graspa was based on early studies which demonstrated the utility of encapsulation 
of ASNase in a clinical setting. In a pilot study, 13 patients, mainly with non-Hodgkin lymphomas, 
received ASNase loaded into RBCs at a dose of 200 U/kg (Kravtzoff 1996). The reference treatment 
was native ASNase (n=33). The study demonstrated that the ASNase pharmacodynamic parameters 
were greatly improved with the encapsulated form of ASNase, which led to a duration of ASN depletion 
for 50 days and was associated with an overall improved safety profile. 

These initial results led to the development of Graspa by ERYTECH. It is a dispersion of homologous 
red blood cells (RBCs) encapsulating L-asparaginase derived from E-Coli in a preservative solution. Of 
note, the active substance was initially called “eryaspase”. This is an individualised medicinal product 
manufactured for each individual patient from a biological recombinant ASNase derived from E. Coli 
and compatible RBCs qualified for transfusion applications by a blood establishment. 

The rationale for developing Graspa has been to offer a better safety profile (including hypersensitivity 
reactions and other common toxicities such as pancreatitis, hepatitis, and coagulopathy) and enhanced 
biological activity for the treatment of patients with relapsed or refractory ALL. 

The recommended posology of Graspa is 150 U of asparaginase per kg bodyweight given by 
intravenous infusion. The number and frequency of infusions will depend on the chemotherapy regimen 
that the patient is concomitantly receiving, i.e. approximately every 2 weeks. 

2.3.  The development programme/compliance with CHMP 
guidance/scientific advice 

Biopharmaceutical development 

The formulation of Graspa has evolved during its development. Two sources of ASNase from Medac 
GmbH have been used as raw material and encapsulated in the RBCs: native (Kidrolase®) or 
recombinant ASNase (Spectrila®). 

The composition of the various products used in the clinical studies is shown in the table below. 

o Four completed studies (three studies in ALL - GRASPALL 2005-01, 2009-06, SA2-2008 - and one 
study in pancreatic carcinoma GRASPANC 2008-02) were conducted with the old product (native L-
ASNase); this was also the case in the Expanded Access Programme in ALL (2012-10-EAP), a 
summary of which has been submitted in this application. 

o Two studies have been conducted with the new product (recombinant L-ASNase): an ongoing 
Phase I in ALL (GRASPALL 2012-09; interim summary report) and a Phase II study in pancreatic 
carcinoma (GRASPANC 2013-03; summary report). 
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CHMP Scientific Advice 

The Applicant received CHMP scientific advice on 4 separate occasions: February 2008: 
EMEA/H/SA/9911112007/PA/SME/III; January 2011: EMEA/H/SA/991/1/FU/1/2010/PA/SME/ADT/I; 
February 2012: EMEA/H/SA/991/2/2012/PA/ADT/SME/I; June 2014: 
EMEA/H/SA/991/1/FU/2/2014/PA/SME/III. 

In terms of quality there were initially deviations from the scientific advice provided. Where there were 
changes in the manufacturing process comparability was requested however this was not initially 
conducted. A comparability assessment has subsequently been provided. The Applicant also sought 
advice on their claim of new active substance (NAS). Due to the nature of Graspa, a conventional non-
clinical development could not be followed. It was not possible to conduct in vitro studies with Graspa 
due to the lack of stability of the product under cell culture conditions (lysis of red blood cells). 
Regarding in vivo experiments, no injection of the human product to animals could be performed due 
to interspecies blood incompatibility. Thus, a technically adapted version of the product had to be 
developed for use as a surrogate in in vivo studies. Accordingly, L-ASNase encapsulated in mouse 
erythrocytes was selected by the Applicant as the animal surrogate of Graspa to conduct nonclinical 
studies. This was accepted following EMA/CHMP final advice [EMEA/H/SA/991/1/2007/PA/SME/III]. 
Due to manufacturing constraints and maximum i.v administrable volume in mice, the highest 
technically feasible dose level was 200 IU/kg of m-Graspa, i.e. L-ASNase entrapped in mouse 
erythrocytes. No more than 2 doses of m-Graspa could be administered, due to the high mortality 
caused by anaphylactic reactions to the BSA contained in the ad hoc formulation. Therefore, the 
relevance of the so-called repeat-dose study with the murine surrogate of Graspa is limited. The CHMP 
agreed that no additional repeat-dose toxicity study was necessary as the presence of BSA in the 
formulation of L-ASNase encapsulated in mouse erythrocytes is mandatory to preserve the quality and 
stability of the product (EMEA/H/SA/91/1/FU/1/2010/PA/SME/ADT/I). 

The CHMP informed the Applicant that the claim for new active substance status for Graspa could not 
be supported as the active substance itself was L-asparaginase and was not new. 

Regarding clinical advice, the CHMP agreed on the change of primary endpoint for the comparative 
pivotal trial, from duration of asparagine (ASN) depletion to duration of asparaginase activity >100 U/L 
in the blood. Initially, asparaginase activity was determined in the plasma in the L-ASP arm, and in 
whole blood for the Graspa arm; Following last CHMP advice (2014), reporting of asparaginase activity 
levels was based on whole blood measurement (total asparaginase levels) in all treatment arms. In 
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general, the Applicant complied with CHMP advice, in particular for the choice of study population to 
support the intended indication, which included patients who cannot use conventional asparaginases 
due to hypersensitivity reactions. 

Initial marketing authorisation application 

A first marketing authorisation procedure for Graspa started on 1st October 2015 and was terminated 
by the Applicant’s withdrawal of the application in a letter dated 14 November 2016 after the Day 180 
CHMP LoI had been issued (15-09-2016). 

The major outstanding issues related to the following aspects: 

Quality 

o the comparability between the recombinant and native L-asparaginase used in the product during 
its development 

o the stability of the drug product 

o the GMP certification 

Clinical 

o the validity of a comparison based on PD parameters (either asparagine depletion or asparaginase 
activity) and the robustness of conventional clinical outcomes in the pivotal study (GRASPALL 
2009-06) to demonstrate treatment efficacy 

o the relevance of the clinical studies submitted to the new formulation containing recombinant L-
asparaginase 

o the generalisability of the results of the pivotal study using the COOPRALL protocol to other 
chemotherapy regimens. 

2.4.  General comments on compliance with GMP, GLP, GCP 

GMP 

Medac GmbH is the MAH for the drug product Spectrila, which is manufactured by Rentschler 
Biotechnologie GmbH. The drug substance of Spectrila (recombinant-L-asparaginase) is manufactured 
by Wacker Biotech GmbH.  All manufacturers involved in the AS manufacturing process and 
subcontractors have appropriate GMP status. Graspa FP is manufactured at the ERYTECH pharma GMP 
facility in Lyon. It remains to be clarified the involvement of hospital in sterility testing of the final 
product, otherwise compliance of the Graspa manufacturing process to GMP is demonstrated 

GLP 

The definitive safety studies were conducted in compliance with Good Laboratory Practice. 

GCP 

All clinical studies are claimed by the Applicant to be conducted in accordance with ICH GCP. 

A triggered GCP inspection of the pivotal trial GRASPALL 2009-06 was conducted during the initial 
procedure (Dec 2015 – Mar 2016). The criteria for selection of this application included the indication, 
the fact that the trial was performed on a paediatric population, and that no inspection had been 
performed by EU inspectorates on this application. In addition, issues had been identified at the central 
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laboratory used for this trial during a previous inspection and a re-inspection of the laboratory was 
then recommended by the inspection team. 

There was a critical finding regarding the measurement of asparaginase activity by a laboratory. The 
inspectors concluded that the precision and accuracy of the asparaginase activity measurements may 
not meet the characteristics announced in the bioanalytical report but are usually accepted for 
biological products. 

2.5.  Type of application and other comments on the submitted dossier 

• Legal basis 

This is a full application through the centralised procedure according to Regulation (EC) No 726/2004 
Article 3(1) Annex 4 (Orphan designated medicinal product). The application is submitted in 
accordance with Article 8(3) in directive 2001/83/EC. 

• Accelerated procedure 

N/A 

• Conditional approval 

N/A 

• Exceptional circumstances 

N/A 

• Biosimilar application 

N/A 

• 1-year data exclusivity 

N/A 

• Significance of paediatric studies 

The application has been subject to PIP compliance verification (EMA/11181/2018 dated 26/01/2018). 

• Two studies submitted are part of this PIP, study GRASPALL 2005-01 and the recently completed 
study GRASPALL 2009-06 (CSR dated 6 October 2017). It is considered that the studies have been 
completed in compliance with the agreed PIP. It is noted that the validity of additional data 
collected by the Applicant regarding the measurement of the ASNase activity in lysed whole blood 
will be a matter of assessment. 

• A third study is deferred: Graspa first-line acute lymphoblastic leukaemia (ALL) in children from 
birth to 18 years. This is an open-label, randomised, parallel-group, multicentre, noninferiority trial 
vs conventional asparaginases. The primary outcome is the duration of continuous plasma 
asparagine depletion (≤ 1 µM) during induction (about 28 days). The initiation of this study is 
deferred by September 2018 and its completion by December 2020. 
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3.  Scientific overview and discussion 

3.1.  Quality aspects 

3.1.1.  Introduction 

Graspa finished product (FP) is L-asparaginase (ASNase) encapsulated in red blood cells (RBCs) which 
act as an excipient and is also formulated in SAG-mannitol preservative solution. The finished product 
is presented as a dispersion for infusion containing 78-146 U/ml of asparaginase as active substance 
and manufactured on a per-patient basis matching the patient’s phenotype. The primary packaging is a 
haemocompatible bag suitable for the preparation of infusions of blood products. 

3.1.2.  Active Substance 

General Information 

The active substance (AS) in the FP Graspa is the active substance within the EU-licensed, 
commercially available FP Spectrila (the formulated FP Spectrila is used in the manufacture of Graspa). 

The full M3 dossier for Spectrila is included with this submission. There is therefore no assessment of 
Graspa AS section as this is already approved (there is some discussion of the Spectrila AS/FP as it 
relates to Graspa FP, particularly in terms of stability), although the manufacturers involved in 
Spectrila AS/FP production have been checked for appropriate Manufacturers Authorisation and GMP 
certification.  

Spectrila is a sterile lyophilised powder for solution for injection or infusion containing 10,000 U of the 
active substance r-L-asparaginase. The stabilizer sucrose is also present. The powder is filled in a 
colourless glass vial with a rubber stopper and an aluminium cap. The active substance r-L-
asparaginase (L-asparagine aminohydrolase) appears as white crystals and is freely soluble in water. It 
is active as a homotetramer, with a total molecular mass of 138,368 Da (approximately 35 kDa per 
monomer).  

L-asparaginase is an enzyme obtained from E. coli which converts L-asparagine to aspartic acid and 
ammonia. It is currently used in the treatment of acute lymphoblastic leukaemia, whereby, after 
administration, the resulting decrease in available asparagine inhibits the malignant cells, which are 
asparagine-dependent. 

Manufacture, process controls and characterisation  

Manufacturer(s) 

All manufacturers and subcontractors have appropriate GMP status. 

Description of the manufacturing process and process controls 

Manufacture is via standard biotechnological production and purification methods. 

In summary for the active substance of Spectrila; a pre-culture is developed from a vial of the WCB for 
the inoculation of the production fermenter. The product is harvested by homogenisation of the cells 
and purified in several chromatographic steps before being conditioned and filtered (0.2 μm). A batch 
comprises the protein purified from a single harvest derived from fermentation of one vial of the WCB. 
Finished product of Spectrila manufacture consists of formulation (with sucrose and water for injections 
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(WFI)), filtration (bioburden reduction and sterile filtration), aseptic filling and lyophilisation steps. AS 
and FP process and material control were suitably demonstrated. The AS/FP manufacturing process 
was also suitably validated. 

Characterisation 

Spectrila active substance r-L-asparaginase is well characterised by a number of common orthogonal 
bioanalytical methods and the characterisation forms the basis of the release specifications. The 
Spectrila finished product manufacturing process does not lead to further impurities other than those 
originating from the active substance. The potential influence of the lyophilisation process on finished 
product quality leading to product derived impurities is controlled by the established analytical 
methods. 

Spectrila is light sensitive. This issue is discussed in the stability section below.  

Development and commercial batch data revealed process related impurities values below the limit of 
detection or at acceptably low levels. The Applicant does not consider the presence of AS process-
related impurities in the final Graspa FP, however as the levels were considered approvable in the AS 
this is acceptable. 

Specification, analytical procedures, reference standards, batch analysis, 
and container closure 

The finished product Spectrila is the active substance for Graspa. Analytical procedures, reference 
standards and batch analysis are as per the approved Spectrila dossier.  

Spectrila finished product is contained in colourless glass vials. The vials are closed with rubber 
stoppers, aluminium seal and flip-off cap. 

Stability 

Spectrila is obtained as FP lyophilised presentation and reconstituted in presentation diluent for Graspa 
FP production. The approved shelf-life for Spectrila lyophilised FP are 36 months at 5 ± 3° C (initially 
this was 25° C but there was some instability). Reconstitution stability is approved for 48 hrs at both 
ambient or 5 ± 3 ° C. Photo-stability studies demonstrated that the FP (and AS) of Spectrila is 
sensitive to visible (and UV light) as there is a decrease in the main peak with increase in the group 1 
variants (same enzyme activity as main peak) and also the appearance of a new unknown peak. The 
manufacturer therefore stores and transports AS bags protected from light and the FP SmPC states 
“Keep the vial in the outer carton in order to protect from light.” As there is no mention of shelf-
life/photo-sensitivity/stability considerations for Spectrila FP in the Graspa dossier, the Applicant is 
asked to further discuss this, including effect on Graspa quality, what mitigation measures are in place 
and the effect on the FP shelf-life.  

3.1.3.  Finished Medicinal Product 

Description of the product and Pharmaceutical Development 

The finished product Graspa consists of asparaginase within a red blood cell, where the red blood cell is 
an excipient and asparaginase is the active substance (Spectrila, an EU authorised medicinal product). 
Graspa is formulated in the excipient SAG-Mannitol and is contained within a haemocompatible 
standard blood bag containing the exact dose as determined by the treating physician. Each bag of 
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Graspa constitutes a single batch of the finished product. The physicians will prescribe a determined 
amount of asparaginase activity following the posology 100 or 150 U/kg of patient bodyweight. The 
entire volume of the bag of the finished product is injected. If the prescription is over 10,000 U more 
than one bag of Graspa may be administered.  

Graspa active substance is the finished product Spectrila, an EU authorised medicinal product 
Spectrila. ERYTECH has a quality agreement that ensures that information about all amendments in 
the manufacturing and control of Spectrila is forwarded to ERYTECH to allow regulatory evaluation of 
potential impact on the quality of Graspa.  

There are two excipients in Graspa; the RBC which contain the asparaginase, and preservative solution 
SAG-Mannitol. A number of development studies are described for the RBC, demonstrating similarity to 
‘normal’ RBC’s. SAG-Mannitol was chosen as it is a standard preservative solution for blood products 
used by hospitals and blood establishments (CE marked).  

The Applicant has characterised the FP by focusing on demonstrating that the encapsulation process 
does not significantly affect the normal functioning of the RBC component or the encapsulated enzyme 
activity. The Applicant has investigated the haematological characteristics, the oxygen function, RBC 
surface antigen composition and formability of the FP. Although some differences were identified 
(formability studies identified increased surface area/volume ratio and slight hypochromia) it was 
concluded by the Applicant that generally RBC functionality was not significantly affected by 
encapsulation. The Applicant also demonstrated that there is no effect of the encapsulation process on 
the ASNase activity. The Applicant does not examine the effect of encapsulation on the key molecular 
features of the AS (i.e. those tests as performed for AS release), only enzyme activity. This issue has 
been raised under comparability, control of AS and stability. 

The Applicant summarises the difficulties and attempts that have been made to development a potency 
assay which fully reflects the intact FP (i.e. demonstrating enzyme activity from within the RBC as 
opposed to extracellular enzyme activity). The current potency release assay measures total enzyme 
activity present in the FP as well as ratio of free and encapsulated enzyme. The Applicant’s attempts 
are acknowledged.  

Graspa development has occurred at 2 manufacturing sites, one which produced several batches for 
use in the phase I/II GRASPALL 2005-01 study, and then the switch to the GMP facilities of ERYTECH 
Pharma which then supplied material for the remaining trials (including pivotal study GRASPALL 2009-
06).  

A number of changes have occurred during manufacture at the commercial site. A change in a number 
of specifications brought about by analysis of more clinical batches as they became available 
(tightening and additions and end of shelf-life specifications), and an increase in the target ASNase 
concentration. The most significant change has been a change in the active substance of Graspa, the 
ASNase enzyme from native Asparaginase (ASNase 10000 E) to recombinant ASNase (Spectrila – a 
centrally authorised medicinal product). In the initial historical submission, it was considered that 
comparability of FP using either enzyme was not demonstrated (pivotal clinical studies were conducted 
using native ASNase) and remained as a major objection. The Applicant has presented a comparability 
report to support comparability of the different AS in the FP. At the Quality level comparability of the 
activity of the enzymes in the enzyme finished products (i.e. lyophilised final FP) was compared 
directly (physicochemical, structural and functional studies) (several batches of each) using release 
tests (Spectrila release tests) extended characterisation and stability studies.  

Release test data were compared for several batches of native ASNase and Spectrila. Almost all of the 
tests gave significantly difference results for the two different ASNase (highly different in several 
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cases). The Applicant concludes that the enzymes are comparable as the release test specifications are 
met, the variability is due to assay variability, and the differences are due to the different 
manufacturing processes. This is not supported and this limited level of explanation/discussion is not 
sufficient to explain how these differences do not lead to a difference in clinical performance.  The 
Applicant acknowledges the increased aggregation present in the ASNase sample but states as the 
units of activity in each vial are equivalent (c 10,000) then this difference is not significant. The 
argument that the vials contain the same units therefore differences are not important is not supported 
as there has to be an increased amount of ASNase present to give the same activity (specific activity is 
therefore different), which highlights the difference. The differences as highlighted clearly show the 
enzymes are not comparable.  

The Applicant has also presented extended characterisation data using an array of orthogonal methods 
in the comparability study of ASNase and Spectrila. Again, significant differences were identified as 
detailed in the assessment report. The conclusion that extended characterisation shows comparable 
enzymes is not supported. The Applicant performed a comparative forced degradation study analysis 
subjecting samples to extremes of temperature, freeze/thaw, deamidation, oxidation and pH. oxidative 
stress and freeze/thaw data were significantly different. 

The Applicant has performed an analytical comparability study at the FP level using ASNase and 
Spectrila as active substance for FP batches. The same RBC sample was divided and several batches 
each were manufactured using either enzyme source via the same FP manufacturing process. IPC’s, 
release tests and stability data were collected. All parameters were within specifications, with a high 
level of comparability. However, the RBC is essentially an excipient and excipient-based parameters 
would not be expected to be significantly different with different AS where the AS parameters cannot 
be measured: it is the parameters of the AS which are key. It is not possible to measure the analytical 
characteristics of the AS within the FP. The active substance ASNase and Spectrila were shown above 
to have significant differences. The Applicant in fact states that encapsulation is not expected to have 
an effect on encapsulated enzyme and the simulation study where each enzyme was subjected to the 
buffer conditions and process of the FP in the absence of RBC’s retained their characteristics. Aside 
from the potential difference in activity in the RBC, the RBC will lyse in vivo (and there is already 
extracellular enzyme when administered). The differences in the enzymes as identified in the AS 
analytical comparability study could indeed have an impact on in vivo performance.  

In addition, it is noted that Graspa FP release tests do not include the key molecular tests as are 
performed on the AS. These are also not included in the comparability study. This does not appear 
justified (considering also the instability of the Spectrila AS/FP as outlined in the AS section above). It 
seems it would be feasible to remove the lysed RBC fragments from the FP to perform such analytical 
testing (as is done for enzyme activity). A question is raised to the Applicant on this point under 
‘Control of finished product’ below. 

In conclusion: the Applicant’s conclusion that comparability is demonstrated for the FP made using 
either enzyme is not supported at the quality level as there are many differences, some being highly 
different (particularly level of aggregation) for the different enzyme active substances. Active 
substance release tests are also not performed on the lysed FP to inform of differences following 
encapsulation. Although the Applicant states no effect on efficacy and safety are likely, the conclusions 
are not supported by sufficient evidence. The Applicant is therefore requested to further justify that the 
significant differences found between the native/recombinant AS lead to a comparable clinical profile. 
(Major Objection). 
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Manufacture of the product and process controls 

The process starts with the arrival of the allogeneic leukoreduced pRBC which are QC released and 
then washed using an automated cell processor. The commercially available active substance ASNase 
(EU licensed product Spectrila) is prepared to the correct dilution and added to the pRBC suspension 
which is then subject to conditions to encapsulate the asparaginase. The cGMP production unit has a 
license considered equivalent to GMP. The product is then stored and upon release shipped (with all 
documentation) at 2-8°C and used within the shelf-life.  

CoA have been supplied for all raw materials. Aside from a few minor points for correction/clarification, 
the description of the manufacturing process and control of materials is suitable, including control of 
excipients. The information provided to demonstrate control of critical steps and intermediates is also 
considered sufficient.  

The Applicant has 3 elements to process validation; process evaluation for determination of critical 
process parameter ranges with validation using several commercial scale batches using recombinant 
ASNase (Spectrila); continuous process verification and critical process step validation. Aside from 
some points for clarification, process validation is demonstrated. 

Disposable one-use consumables are employed. The information provided in the dossier on facilities 
and equipment shows a suitable level of control.  

Product specification, analytical procedures, batch analysis 

Specifications 

The FP specifications include tests for identity (ASNase and RBC’s), haematological quality attributes, 
traceability, impurities, endotoxins and sterility. There are two active substance quality attributes; (1) 
encapsulated ASNase activity (potency) (2) Free ASNase activity.  

There is a specification for Total ASNase which is required to ensure no loss of total asparaginase 
activity (fulfilment of prescription). The remaining specifications are largely visual. Finished product 
release testing occurs from a sample taken at the bulk finished product stage.  

No sterility issues have been identified to-date and suitable procedures are in place in case of sterility 
issues after administration. The Applicant confirms that release test acceptance criteria have been set 
using data from batches used in the pivotal clinical study.   

There are several issues with the FP specifications. There are minimal specifications for the AS in the 
FP (only enzyme activity). The specifications are centred on the features of the RBC, which is the 
carrier and not the active component. Of course, not all the AS specifications would be applicable to 
test at the level of the FP, for example those related to lyophilisation. However, the reasons not to 
include tests for enzyme integrity and aggregate state should be justified, considering also the photo 
instability of the enzyme. There are also no standard tests for pharmaceutical products. The Applicant 
is therefore requested to justify why key AS analytical tests and standard pharmaceutical tests are not 
included in the FP release tests, otherwise these tests should be included. The Applicant is requested to 
comment. 

Free ASNase is listed under ‘active substance quality attributes’ in the release specifications and not 
under impurities as was the case for the original application. The active substance is encapsulated 
asparaginase, so free asparaginase is an impurity. This should be corrected. Linked to this point, there 
is a specification for total ASNase (content per bag: which according to current definitions means the 
amount of asparaginase encapsulated and the amount outside the RBC - i.e. not encapsulated). The 
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meaning of this specification should be clarified: it would seem the Applicant has included this 
specification because the prescription requires a total amount of asparaginase to be given, therefore 
the Applicant is including the encapsulated and non-encapsulated asparaginase in this calculation. This 
approach is not supported and is problematic because extracellular asparaginase is an impurity (and 
not an active substance quality attribute as currently defined). 

There are three release specifications which are not analytical release tests and should be removed 
from the specifications. A paper-based/electronic traceability system is in place to ensure 
donor/recipient blood match, which should be sufficient, although the Applicant should clarify this. 
There are instructions in the SmPC for further blood testing at the hospital site prior to administration, 
however this requirement is not standard and is dependent on national rules and regulations 
(traceability information should be sufficient). The Applicant is requested to change the wording in the 
SmPC to reflect this. In addition, it is not clear where the material in these 3 attached segments comes 
from and the nature of these containers. This issue should be fully described by the Applicant. 

Analytical procedures and reference standards 

The majority of the FP release tests are performed on automated equipment. The remaining tests are 
essentially ‘visual’: appearance, container integrity and labelling/patient information.  

There are a number of issues to be addressed with analytical procedures. In several cases the 
equipment used is described as ‘e.g.’ or ‘equivalent’. This is not acceptable as all equipment should be 
specified.  

The potency assay does not fully reflect the MoA of the product (the encapsulated enzyme is lysed 
before assay). The Applicant was therefore recommended to develop a potency assay based on 
measurement of enzyme activity from the intact RBC. In the pharmaceutical development section, the 
Applicant has explained the issues with developing a potency assay based on measuring encapsulated 
enzyme. It is considered that for quality purposes the measurement of potency from lysed product can 
be accepted.  

Although the potency assay format is accepted, it is not considered fully validated in terms of ability to 
measure actual finished product (not just spiked or enzyme only). The FP is encapsulated enzyme and 
the Applicant should show with standard curves for example that different amounts of FP (i.e. lysed FP) 
can be measured on a linear range.  

There are no international established reference standards for ASNase encapsulated in RBCs, therefore 
reference standards are qualified batches of finished product.  

Batch analysis 

Batch data (mean, stdev, %CV) are provided for the clinical batches according to the initial process 
(April 1st 2009-July 13th 2010) and several clinical batches manufactured with native ASNase according 
to the updated process (change in target ASNase concentration, July 13th 2010-March 31st 2014). 
These results were presented in the initial historical MAA submission. For this submission, the Applicant 
has also presented additional batch data from batches for the commercial process with the 
recombinant ASNase (Spectrila). Also, data from several consecutive validation batches are presented. 
All results conform to specifications. For the data-set the highest % CV’s are found for the potency 
assay, free haemoglobin determination and free ASNase. These results are not surprising and reflect 
assay variability and the short shelf-life of the product. 

The Applicant describes potential impurities in Graspa as (i) those related to the active substance 
ASNase, (ii) finished -product related: free haemoglobin, degraded asparaginase and degraded red 
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blood cells (iii) finished product process related. Free haemoglobin is a measure of degradation and is 
monitored at release (release and shelf-life specifications). There are a number of issues to be 
resolved. Extracellular asparaginase is an impurity and should be added to this section. The Applicant 
has not considered the worst-case for haemoglobin administered where more than one bag is 
administered.  

Specifications have been set based on data from clinical batches using native ASNase (from early 
development and from later development) and the subsequent  clinical batches of Graspa made with 
recombinant ASNase (Spectrila). The mean and stdev values are presented for these batches. 
Generally, specifications are acceptable and suitably reflect batch data, however there are some 
issues, mainly concerning the shelf-life specifications, which in most cases are not warranted or the 
limits not justified. There is also an issue with the potency specification not being justified.  

Container closure system  

The primary packaging consists of a CE marked sterile haemocompatible pouch, of standard sort used 
by blood establishments. All materials comply with Ph. Eur. standards. Additional biocompatibility for 
Graspa was demonstrated by the supplier using a leukoreduced RBC/SAG-mannitol solution to mimic 
Graspa. The pouch containing Graspa is packed in a carton box which is appropriately labelled and is 
stored at 2-8°C during shipment. Shipment has been suitably qualified as demonstrated by the 
inclusion of validation reports. The AS is known to be photo-sensitive and there appears to be no 
provision for this in the primary container. The Applicant is requested to comment. 

Stability of the product 

Several studies have been conducted including forced degradation studies. In general, the claimed 
shelf-life may be supported, however there are a few issues the Applicant is requested to discuss. As 
was noted in the control of finished product section, the number of release specifications directly 
related to the AS CQA are limited only to enzyme activity; there are no tests for control of active 
substance related-substances and impurities. It is known that Graspa AS is light sensitive and also AS 
is approved to be reconstituted in solution prior to use for 48hrs; the current manufacturing process 
and shelf-life considerably exceed this, issues which at present are not addressed/mitigated in Graspa 
FP manufacture. It is therefore unknown what potential state of degradation the AS would be in (and if 
this is significant for efficacy/safety) after routine FP manufacture and shelf-life as no such analytical 
studies have been conducted or included in the stability studies. A question is raised to the Applicant, 
including the recommendation that such tests be included in the stability studies.  

The product is unstable and there is no point at which critical quality attributes remain stable: the 
majority of parameters increase/decrease over time (with the largest changes seen in the first 24hrs), 
including encapsulated ASNase (decrease due to lysis), free haemoglobin/ASNase (increases due to 
cell lysis). The Applicant explains this instability is due to RBC lysis. The Applicant is requested to 
discuss the reasons for lysis over a considerably short time-scale and discuss the possibility of reducing 
this instability. There are some issues with the shelf-life specifications which are discussed above under 
justification of specifications, including the OOS issue for free ASNase for one batch on stability and the 
inclusion of several unnecessary end-of shelf-life specifications. 

Adventitious agents 

Control with respect to adventitious agents was based on a process risk assessment. The process is 
performed aseptically with closed sterile procedures and single-use disposables. Raw materials are 
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obtained sterile and pyrogen free from qualified suppliers. The only material of human or animal origin 
are the starting materials pRBC and the active substance asparaginase. The blood donation is obtained 
from an authorised blood establishment. The RBC’s supplied are compliant with current regulatory 
requirements. Asparaginase is produced under GMP and is a licensed medicinal product (produced in 
E.coli which harbour no mammalian viruses). Control with respect to adventitious agents is suitably 
demonstrated. To date, no sterility issues have been encountered. 

3.1.4.  Discussion and conclusions on chemical, pharmaceutical and 
biological aspects 

A number of changes occurred during development of Graspa finished product, the most significant of 
which has been the change in the active substance from the native asparaginase enzyme to 
recombinant asparaginase contained in the finished product Spectrila. There are significant differences 
in comparability of the active substances in almost all parameters. Comparability at the level of FP 
using each enzyme was demonstrated, but as discussed below, key AS analytical tests for purity and 
aggregation are missing from the FP release tests (and have also not been performed under 
characterisations studies). In conclusion the FP made from native ASNase or Spectrila are not 
comparable at the quality level and further evidence is requested to demonstrate comparable clinical 
performance (Major Objection).  

As the active substance of Graspa is the active substance within the EU-licenced finished product 
Spectrila there is minimal assessment of GRASA AS and the information provided on the active 
substance is for information only. However, Spectrila FP is light sensitive (recommended storage in 
light-protective conditions) and with a reconstituted shelf-life of 48hrs. These issues have implications 
for Graspa FP although they have not been discussed by the Applicant and it appears that no 
mitigation measures are in place, so there are several questions on this for the Applicant to address.  

Aside from a few minor points for correction/clarification, the description of the manufacturing process 
and control of materials is suitable, including control of excipients. The information provided to 
demonstrate control of critical steps and intermediates and process validation is also considered 
sufficient. 

There are a number of issues with Graspa FP release testing. There are minimal specifications for the 
AS in the FP. The specifications are centred on the features of the RBC, which is the carrier and not the 
active component. Considering the photo-sensitivity and 48hr reconstituted approved shelf-life of the 
AS (exceeds manufacturing time and shelf-life proposed for Graspa) there has been no testing of AS 
CQA (aside from enzyme activity) in the FP, which does not appear justified. Free ASNase is listed 
under ‘active substance quality attributes’ in the release specifications. The active substance is 
encapsulated asparaginase, so free asparaginase is an impurity, so this should be corrected. The non-
analytical tests should be removed from the release specifications.  

Most release testing occurs on automated equipment. There are a few points to clarify regarding 
analytical tests. Although the potency assay format is accepted (it is not possible for the Applicant to 
measure asparaginase activity whilst still in the RBC), it is not considered fully validated.  

Generally, specification acceptance criteria suitably reflect batch data, however there are some issues, 
mainly concerning the shelf-life specifications, which in most cases are not warranted or justified, 
including the potency specification.  

The proposed shelf-life may be supportable, despite the instability of the product, due to blood-cell 
lysis, however there are a few issues the Applicant is requested to discuss, including those related to 
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the photo-instability of the product and the lack of release testing/stability or characterisation studies 
in place to control for this.  

Control with respect to adventitious agents is suitably demonstrated. To date, no sterility issues have 
been encountered. 

In conclusion, there is one major objection (comparability) and several other concerns to be 
satisfactorily addressed by the applicant before an opinion can be granted. 

3.2.  Non-clinical aspects 

3.2.1.  Pharmacology 

The active substance, also called “eryaspase” by the Applicant, is manufactured from commercially 
available L-asparaginase, derived from E. coli (Spectrila) and from compatible erythrocytes qualified 
for transfusion applications. Its common name is L-asparaginase encapsulated in erythrocytes. 

It is unclear when the change in the way the Applicant manufactures the enzyme L-ASNase occurred, 
in the context of the preclinical development, and whether it affected the manufacturing of the so-
called “recombinant” form of the enzyme. It is noted that all throughout the non-clinical Module 4, 
“native” is synonym of “old” enzyme and “recombinant is synonym” of “new” enzyme (also called 
Spectrila). The Applicant should provide reassurance that the studies with the recombinant L-ASNase 
have been carried out using the commercially proposed enzyme at the time of this MAA. Otherwise, it 
should be flagged out which studies have been conducted with the old and with the new enzymes. In 
particular, the Applicant should clarify whether the L-ASNase used to construct m-Graspa is 
representative of the commercially proposed actual enzyme in Graspa. 

Non-clinical PK/PD studies conducted by the Applicant using m-Graspa demonstrated that plasma ASN 
complete depletion (i.e. levels < 2µM) was achieved for at least 28 days. In contrast, data from the 
literature indicate that plasma ASN depletion was only obtained for 2-3 days in mice treated with free 
ASNase. This extended duration of ASN depletion observed with m-Graspa is in line with previously 
published results using mouse and monkey models. The extended duration of ASN depletion makes 
possible to extend the interval between two Graspa infusions in human patients to at least two weeks. 
The non-clinical in vitro and in vivo antineoplastic activity of free ASNase and in vivo antineoplastic 
activity of ASNase encapsulated in RBCs have also been established, demonstrating efficacy for several 
endpoints (in vitro leukaemia/lymphoma cellular antiproliferation and cytotoxicity; in vivo cure rate, 
inhibition of tumour growth and survival in leukaemia including ALL and lymphoma), in addition to the 
primary pharmacodynamic ASN depletion endpoint. 

The depletion of plasma ASN observed in mice treated with m-Graspa was not impaired by the 
presence of passive anti-asparaginase antibodies in the blood, which is in sharp contrast to findings 
with free ASNase. This difference indicates a protective role of the mouse erythrocyte membrane from 
ASNase activity neutralisation. These non-clinical data are supportive of the therapeutic use of Graspa 
in patients previously treated with free forms of ASNase who developed anti-asparaginase antibodies 
or even acute hypersensitivity reactions, in addition to patients naïve to ASNase treatment.  

According to the Applicant, sustained partial depletion is not attainable. In the studies conducted, 
administration of Graspa i.v. at doses of 100 and 200 IU/kg resulted in complete depletion of mouse 
plasma L-asparagine and doses of 200 IU/kg showed antineoplastic activity in a mouse pancreatic 
cancer model. The reported dose range is also consistent with published data for depletion of 
asparagine and its concomitant antineoplastic effect. 
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Due to the non-specific L-glutaminase activity of ASNase (representing only 3-4% of the enzyme total 
catalytic activity), plasma GLN depletion was considered to be a secondary pharmacodynamics 
parameter that theoretically could cause hepatic and pancreatic adverse effects in patients, as seen 
with free ASNase therapy in the clinical setting. Results generated by the Applicant showed that 
despite a prolonged depletion of plasma ASN in mice treated with m-Graspa, plasma GLN reduction to 
around 50% of normal values was observed only transiently 15 minutes post-injection.  

The safety pharmacology evaluation of Graspa is based on data obtained with free ASNases. The 
Applicant considers that no additional adverse effects related to safety pharmacology are anticipated 
with Graspa as compared to free ASNases. This is in line with the CHMP position that ‘availability of 
clinical data for conventional ASNase makes dedicated safety pharmacology studies unnecessary’ (final 
EMA advice EMA/H/SA/991/2/2012/PA/ADT/SME/1). 

Data from safety pharmacology studies performed by medac with a recombinant form of ASNase 
(Spectrila) have been presented. They revealed no major effects on the central nervous system, the 
cardiovascular and respiratory systems, and the gastrointestinal tract. Published data were cited to 
document the known toxicity of free ASNase on the pancreas and the liver as well as coagulation 
disorders. 

In vitro studies performed in guinea pig ileum indicate that concentrations of up to 50 U/ml had no 
spasmogenic or spasmolytic effect. 

A single administration of up to 10 000 U/kg i.v. had no effect on the cardiovascular system in the dog 
or the respiratory and central nervous systems in the rat and dog.  

The referenced increased excretion of electrolytes and urine noted in rats in a diuresis/saluresis study 
(LPT 16370/02), was observed at the maximum doses tested of recombinant asparaginase (10,000 
IU/kg), which is far higher than Graspa proposed clinical doses (100-200 IU/kg). Excretion of Na+, Cl- 
and K+ was increased at all 3 examined dose levels. The effect was significant (p ≤ 0.01) for Na+ 
excretion at the highest dose level of 10,000 IU/kg, and K+ and Cl- excretion at all 3 examined dose 
levels. According to the Applicant, no hypovolemia was observed in the rats with increased Na+ 
excretion. Nor was any hyponatremia as a result of excessive Na+ observed in preclinical in vivo 
studies (studies CIT 34996 TCS, R-EGG0-2-61 and R-EGG0-2-64), where no histopathology findings in 
kidney and no significant variations of plasma K+ and Cl- related to m-Graspa administration were 
observed (although no more than two doses were administered in the study CIT 34996, and only one 
dose in the latter two studies). Thus, such effects are not expected with Graspa when used at the 
proposed clinical dose. Nevertheless, the relation between the alteration of the urine electrolyte levels 
seen in rats and the occurrence of hyponatremia and hypokalaemia in some patients treated with 
Graspa and multi-agent chemotherapy cannot be ruled out. It is noted that in 28-days repeat-dose 
toxicity studies conducted in rats, both native and recombinant asparaginase caused alteration of 
electrolytes and other urinary parameters at ≥100 U/kg and increased kidney weight and urine 
excretion at the maximum doses tested (10,000 U/kg). In the first of these studies, medac study LPT 
16374/01/02, several effects were observed following repeated administration of the ‘free’ L-
asparaginase 10,000 medac, including some effects on kidney weight, urinalysis and haematology 
counts. Significant effects on urinalysis were only observed in groups treated with mid dose (1,000 
IU/kg/day, only females) or high dose (10,000 IU/kg/day, males and females) of Asparaginase 10,000 
medac. No significant effect was observed in animals treated with low doses (100 IU/kg). Effects on 
the urine parameters after the recovery period were only monitored for high-dosed animals (10,000 
IU/kg/day) and revealed no test substance-related influence. Effects on kidney weight after the 
recovery period were only monitored for high-dosed animals (10,000 IU/kg/day) and revealed a 
relative increase (15%) that did not reach statistical significance. Additionally, medac performed a 
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similar study with recombinant L-asparaginase (LPT 16367/1/02) that resulted in the same NOAEL for 
recombinant L-asparaginase as ‘native’ L-asparaginase. Significant effects following urinalysis were not 
observed in low dose animals (100 IU/kg) – hence the reported NOAEL. Taking into account the 
difference in dosing schedule and the lack of urinary effects noted in the low dose animals it is 
accepted that a low potential for renal toxicity can be expected from the administration of the enzyme.  

The Applicant does not predict any additional cause of concern with Graspa compared to free ASNase 
on main vital organs. However, at least known risk associated with the RBC infusion should be 
theoretically considered (e.g. haemolytic and non-haemolytic transfusion reactions, anaemisation, 
volume overload, increased free haemoglobin/iron-related oxidative damage and increased pathogen 
growth), especially taking into consideration the possibility of repeated administration every two 
weeks, as proposed clinically. Concerns related with the RBC infusion are already dealt with in the 
SmPC and RMP clinical parts. However, the Applicant should discuss and propose monitoring measures 
regarding the potential effects on main vital systems of increased free haemoglobin and iron after the 
injection of one or more bags of Graspa. 

Bibliographic data show the ability of L-ASNase to cause hyperglycaemia (and hypoinsulinemia), acute 
hypersensitivity reactions, possibly pancreatitis, disturbances in hepatic function (e.g. increased liver 
lipid levels and decreased plasma levels of albumin), and clotting (subsequent to a deficiency of 
antithrombin III). These are already known clinical reactions included in the clinical parts of the SmPC 
and the RMP. The Applicant should briefly discuss the safety margins of these animal findings in 
comparison to the proposed clinical dose expressed on a U/kg basis and include them in table SII-2 of 
the RMP. 

Pharmacodynamic drug interactions between free ASNase and other drugs used in ALL treatment have 
been described. Literature data are discussed to document interactions of ASNase with vincristine (in 
lymphoma-bearing dogs), cytarabine and methotrexate (using leukaemia cells in culture and leukemic 
mice). Additionally, two studies performed in mice by the Applicant  demonstrate the safety of the co-
administration of m-Graspa and gemcitabine. 

3.2.2.  Pharmacokinetics 

In a single dose (200 IU/kg) study, the half-life of erythrocytes encapsulating L-ASNase in mice was 
determined to be 13.5 days, whereas the half-life of control erythrocytes was 13.9 days, which 
supports the conclusion that the Applicant manufacturing process did not impact the half-life of mouse 
erythrocytes. Non-clinical studies conducted in mice by the Applicant demonstrated that the half-life of 
L-ASNase encapsulated in mouse erythrocytes is 8.38 days and 8.55 days when injected at the dose of 
100 or 200 IU/kg, respectively.  

The Applicant reviewed bibliographic data outlining studies in monkey’s dogs and mice with various 
other sources of encapsulated L-ASNase. The half-life values reported for free L-ASNase was 
determined to be 5 hours or less. Further papers evince the increased half-life of encapsulated L-
ASNase versus free product in monkeys, dogs and mice. In mice the half-life of encapsulated L-ASNse 
was in line with the half-life of the erythrocyte. Of note, the survival rate of erythrocytes in monkeys 
was considerably shortened following the manufacturing process required for encapsulation. These 
data do not represent the proposed manufacturing processes for Graspa.  

Studies assessed the pharmacokinetics of free L-ASNase in mice and dogs. The half-life of native L-
ASNase (native or recombinant) was found to be up to 3.17 h in mice, and between 17.9 h to 24.8 h in 
dogs, depending on the studies and quantification methods. In the dog, following single intravenous 
administration of asparaginase, the exposures (AUC) to the amino acids, aspartic acid, glutamine and 
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glutamic acid were clearly affected by the administration of L-ASNase as expected. Data on the 
pharmacokinetics of free L-ASNase in other animal models are available in the literature. Whatever the 
animal species (mouse, rat, rabbit, dog or monkey), the half-life of native ASNase never exceeded 24 
hours after i.v. administration. As already discussed, encapsulated ASNase displays a markedly 
prolonged half-life.  

Non-clinical studies conducted in mice by the Applicant demonstrated that the half-life of m-Graspa is 
8.38 days and 8.55 days when injected at the dose of 100 or 200 U/kg, respectively. This was indeed a 
significant increase when comparing the half-life of free ASNase (from 2.6 to 5 hours). A similar 
increase in the half-life of encapsulated ASNase versus free ASNase was also observed in dogs and 
monkeys.  

The half-life of RBCs in m-Graspa was equivalent to the half-life of non-encapsulated RBCs in mice. It 
can, therefore, be inferred that Graspa is likely to be eliminated via the same process leading to the 
elimination of aged RBCs (i.e. erythrophagocytosis in the reticuloendothelial system). Moreover, the 
equivalent lifespan of RBCs, whether encapsulating ASNase or not, suggests that ASNase 
encapsulation does not alter RBCs in mice.  

Since ASNase (free or encapsulated in RBCs) was solely administered via the i.v. route, the notion of 
absorption is not relevant. As L-asparaginase is a protein and it is encapsulated in erythrocytes, 
biotransformation mechanisms are thought to be the same as those involved in the biotransformation 
of standard erythrocytes which mainly occur in the reticuloendothelial system. 

The placental transfer of free L-ASNase has been observed in rabbits at embryotoxic doses No animal 
study on the excretion of ASNase in breast milk following i.v. administration of ASNase encapsulate in 
RBCs is available. 

The Applicant did not conduct studies with Graspa to assess L-ASNase distribution, metabolism, 
excretion, pharmacokinetics drug interactions or other pharmacokinetics studies, in agreement with 
CHMP final advice (EMA/H/SA/991/2/2012/PA/ADT/SME/1).  

The Applicant is asked to justify the lack of incurred sample reanalysis (ISR) which is a necessary 
component of bioanalytical method validation and is intended to verify the reliability of the reported 
sample analyte concentrations. 

Graspa pharmacokinetics is biphasic. For native and recombinant Graspa during the first 24 hours the 
red blood cells are haemolysed: 40% of native mouse Graspa (study R-EGG0-1-11), 13 % of native 
mouse Graspa and 25% for recombinant mouse Graspa (study R-EGG0-1-41). Therefore, it is likely 
that Graspa may exert its anticancer effects through a combination of free asparaginase activity and 
erythrocyte-mediated asparaginase activity. The Applicant should discuss the significance of these 
findings for clinical safety assessment of Graspa. Considering the clinical experience gained with each 
component of the investigational medicinal product Graspa, i.e. L-ASNase encapsulated in 
erythrocytes, and that extrapolation of results obtained from animals to man is limited with this type of 
cell-based product, no other pharmacokinetics studies are deemed necessary with L-ASNase 
encapsulated in mouse erythrocytes, which is in agreement with EMA/CHMP final advice 
(EMA/H/SA/991/2/2012/PA/ADT/SME/1). 

The Applicant has taken stock of the results of two PK studies (i.e. study LPT 13106/2/01 and study 
LPT 16750/03) to assess the comparability of the native and the recombinant forms of L-ASNase. The 
conclusion is that both ASNases show similar pharmacokinetic characteristics. Local tolerance was also 
assessed in these studies and their effects were comparable. These results will be discussed under the 
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relevant sections, Local Tolerance, and the Comparability Exercise at the end of this assessment 
report. 

3.2.3.  Toxicology 

The Applicant designed the nonclinical development plan in order to provide evidence of Graspa safety 
and its capacity to deplete plasma L-asparagine for extended periods of time when compared to free L-
ASNase. Data presented on free L-ASNase were mainly obtained from MEDAC, the manufacturer of the 
L-ASNase from Escherichia coli that is subsequently encapsulated in erythrocytes to produce Graspa.  

Due to the nature of Graspa, a conventional nonclinical development could not be followed. It was not 
possible to conduct in vitro studies with Graspa due to the lack of stability of the product under cell 
culture conditions (lysis of red blood cells). Regarding in vivo experiments, no injection of the human 
product to animals could be performed due to interspecies blood incompatibility. Thus, a technically 
adapted version of the product had to be developed for use as a surrogate in in vivo studies. 
Accordingly, L-ASNase encapsulated in mouse erythrocytes was selected by the Applicant as the 
animal surrogate of Graspa to conduct nonclinical studies. This was accepted following EMA/CHMP final 
advice [EMEA/H/SA/991/1/2007/PA/SME/III]. 

The encapsulation process could not be accomplished in rat and rabbit since the RBCs couldn’t resist 
the hypotonic shock, which is a necessary step in the production. The process resulted in a drastic 
reduction of RBC half-life in dog, pig and monkey. Mouse was the only animal species for which RBCs 
were not significantly altered by the encapsulation process. However, m-Graspa formulation requires 
BSA for stability, which resulted in high mortality due to immunogenicity, causing the early termination 
of the only pivotal toxicity study conducted with m-Graspa. 

m-Graspa was produced by a laboratory process and not by the manufacturing process to obtain the 
human product. Although the human and mouse entrapped products are comparable in terms of 
rheology, the preservative solution of mouse RBCs needs to be supplemented with bovine serum 
albumin (BSA) to ensure acceptable quality and stability over time. 

Due to manufacturing constraints and maximum i.v administrable volume in mice, the highest 
technically feasible dose level was 200 IU/kg of m-Graspa, i.e. L-ASNase entrapped in mouse 
erythrocytes. No more than 2 doses of m-Graspa could be administered, due to the high mortality 
caused by anaphylactic reactions to the BSA contained in the ad hoc formulation. Therefore, the 
relevance of the results of the so-called repeat-dose toxicity study with the murine surrogate of Graspa 
is limited. 

Single and repeat dose toxicology 

Mice 

As the maximum dose level to be administered to humans is 100-150 IU/kg of L-ASNase encapsulated 
in human red blood cells, the higher dose-level chosen in the Applicants repeat-dose toxicity mouse 
study (CIT 34996 TCS) was 200 IU/kg of L-asparaginase encapsulated in mouse erythrocytes and this 
was stated to be the highest feasible dose-level that could be administered. This was due to technical 
limitations linked to the manufacturing process as well as practical limitations linked to the maximum 
volume administrable to mice by the i.v. route [i.e. 150 μL to a 25-g mouse according to Diehl et al. 
(2001)]. Based on the above, it was decided that the dose level of 200 IU/kg of L-asparaginase 
encapsulated in mouse red blood cells would be the only dose level tested in this study.  

m-Graspa was tested in a GLP-compliant repeat-dose mouse toxicity study. The highest technically 
feasible dose-level (200 U/kg) was administered by the i.v. route at 14 day-intervals to mice based on 
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the half-life of the mouse product (R-R&D-07014 and R-EGG0-11). Four administrations were initially 
planned. No signs of toxicity were observed after the first injection. Following the second injection, 
mice treated with m- Graspa as well as the vehicle showed severe clinical signs leading to death in 
some animals. The treatment was immediately stopped. The cause of the death was attributed to BSA 
suspected to have induced anaphylaxis due to its well-recognized immunogenicity. This hypothesis was 
confirmed by additional studies.  

In the repeat dose study sponsored by the Applicant, the initial single i.v. injections of L-ASNase 
encapsulated in mouse erythrocytes to mice did not induce any mortality, or signs of toxicity. In this 
GLP-compliant repeat-dose toxicity study (CIT 34996 TCS) the animals were treated by a bolus 
injection of 200 IU/kg of L-ASNase encapsulated in mouse erythrocytes via the tail vein (dose-volume 
of 4.5 mL/kg at day +1). Group 1 animals received the vehicle SAG mannitol/BSA; group 2 animals 
received washed mouse erythrocytes in suspension in SAG mannitol/BSA; group 3 animals received L-
ASNase encapsulated in mouse erythrocytes in SAG mannitol/BSA. Due to the adverse effects 
observed immediately after the second administration of the vehicle (SAG-mannitol/BSA) as well as L-
ASNase encapsulated in mouse erythrocytes, the treatment was stopped so that not all mice planned 
to receive 2 injections were actually treated twice. A total of 35 males and 37 females only received a 
single dose of L-ASNase encapsulated in mouse erythrocytes (group 3). Single-dose toxicity was 
therefore evaluated in these animals compared to group 1 and 2 animals treated once. 

Data from the 62 mice treated only twice (24 treated with m-Graspa and 38 with the vehicle, SAG 
mannitol+6% BSA) showed no impact on body weight, or food uptake. No significant changes in 
hematological and clinical chemistry parameters were observed. A slight perivenous deposit of fibrin 
together with a few inflammatory cells was detected at the injection site of m-Graspa in only a few 
animals; however, no macroscopic findings or local clinical signs were noted in any of these animals.  

The only histological finding was a perivenous inflammatory cell infiltrate at the site of injection (caudal 
vein) on day +20, in only 1 of the 8 mice that received one i.v. injection of L-ASNase encapsulated in 
mouse erythrocytes on day +1 and were sacrificed on day +20. This finding was considered by the 
sponsor to be of minor toxicological importance.  

Since the acute adverse effects leading to the death of several animals were observed only after the 
second injection of the vehicle as well as the test item, and the time course and clinical features of the 
acute adverse effects are compatible with an immediate hypersensitivity reaction, bovine serum 
albumin (BSA), a highly immunogenic protein (present in all 3 formulations), was suspected to be the 
cause of these acute adverse effects. The CHMP agreed that no additional repeat-dose toxicity study 
was necessary as the presence of BSA in the formulation of L-ASNase encapsulated in mouse 
erythrocytes is mandatory to preserve the quality and stability of the product 
(EMEA/H/SA/91/1/FU/1/2010/PA/SME/ADT/I). 

As morbidity and mortality were observed equivalently in groups receiving m-Graspa or its vehicle, it 
was concluded that the toxicity was not linked to m-Graspa but to the vehicle. No monitored 
parameters could be linked to the sex of animals, nor to the observed mortality/morbidity. 
Asparaginase activity was assessed at days +3 (2 days after first administration), +17 (2 days after 
second administration) and +44, and no significant difference in activity was observed between males 
and females for any groups of treatment or time points. 

Rats 

The Applicant presented results from MEDAC Report LPT 16374/01/02 that describes the effects of 
repeated administration of the ‘free’ L-ASNase at 100, 1,000 or 10,000 IU/kg/day of Asparaginase 
10,000 medac (native). No premature mortality was noted and the NOAEL was determined to be below 
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100 IU/kg of Asparaginase 10,000 medac after repeated i.v. administrations. A number of findings 
were noted and effects on the kidney (changes in urinalysis and kidney weight) and effects on 
haematological parameters were still apparent following the recovery period at all doses studied.  It is 
noted that daily dosing during the 28-day study is more frequent than that proposed clinically (i.e. 
dosing every three weeks). Taking into account the difference in dosing schedule and the lack of 
urinary effects noted in the low dose animals it is accepted that a low potential for renal toxicity can be 
expected from the administration of the enzyme. Nevertheless, the relation between the alteration of 
the urine electrolyte levels seen in rats and the occurrence of hyponatremia and hypokalaemia in some 
patients treated with Graspa and multi-agent chemotherapy cannot be ruled out.  

Due to the bacterial origin of ASNase preparations, an antigenic potential resulting in the induction of a 
humoral immune response was expected.  During treatment with 10,000 IU/kg/day of Asparaginase 
10,000 medac, asparaginase activity was found to fluctuate between 250 and 1,200 IU/L. This 
observation is assumed to be related to the induction of anti-asparaginase antibodies; however, the 
toxicokinetics data did not indicate any trend toward accumulation or increased clearance of 
recombinant L-ASNase after repeated dosing. 

A 4-week sub-chronic toxicity study (Study LPT 16367/1/02, GLP) of recombinant ASNase (Spectrila) 
in rats using repeated intravenous administration at dose levels of 100, 1,000 or 10,000 U/kg/day 
revealed a no adverse effect level below 100 U/kg/day.  

At the low dose of 100 U/kg/day, signs of toxicity were noted in the form of skin lesions in the neck 
and nape area of single rats that might be due to an increased restlessness of the respective animals. 
Haematological parameters were influenced in rats of both sexes (number of leucocytes, fibrinogen 
content) or either in male (thromboplastin time) or female reticulocytes) rats. Biochemical parameters 
were also influenced (creatinine levels in female and total protein levels in male rats). Spleen weight 
was found to be reduced in rats of both sexes.  

At the intermediate dose of 1,000 U/kg/day, body weight of female rats was reduced at autopsy 
whereas food consumption of female animals was increased. Cholesterol levels were increased in rats 
of both sexes, plasma activity of alkaline phosphatase was reduced in males. Relative brain weight was 
found to be increased in female rats.  

At the high dose of 10,000 U/kg/day additional signs of toxicity were noted in form of pilo-erection and 
rough fur in all animals from the third test week onwards. Skin lesions in the neck and nape area were 
observed for about half of the high dosed males towards the end of the treatment period. Body weight 
was reduced in the first test week in males and at autopsy in females. Food consumption was slightly 
increased in male and female animals. Regarding biochemical parameters, additional changes in ion 
levels and activity of ALAT were noted. The urinary pH value was found to be increased in male rats. 
The histomorphological examination did not reveal any morphological changes that were related to the 
administration of the test substance.  

Clinical signs had almost completely subsided in the third week of the recovery period. Four weeks 
after cessation of treatment, cholesterol levels were found to be increased and the creatinine levels of 
formerly high dosed females were still found to be decreased. Relative kidney weight was still 
increased in male rats.  

Administration of recombinant ASNase at doses of 100, 1,000 or 10,000 U/kg/day resulted in a 
proportional dose-related increase in ASNase serum activity immediately after the first administration. 
Activity levels amounted to about 250,000 U/l in high dosed rats with no remarkable differences 
between the sexes. The following measurements, performed before administration, revealed activity 
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levels only below the LOD in the low and intermediate dose groups and serum activities fluctuating 
between less than 100 and 253 U/l during treatment with 10,000 U/kg/day.  

The determination of anti-ASNase antibody titres (non GLP) revealed an increase of anti-ASNase 
antibody titres only in low-dose treated animals (100 U/kg /day) on test days 21 and 28. 
Intermediate- and high-dose treated rats did not show an increase of antibody titres at any time. 

Bibliographic data: Finally, the Applicant summarised a series of repeat dose toxicity studies 
published (in the late 1960’s, early 70’s) by various investigators performed using primarily L-ASNase 
from E. coli. Depending on the species, adverse effects including weight loss, decreased food 
consumption, nausea, diarrhoea, hypersensitivity reactions, fatty liver, pancreatitis, gastrointestinal 
toxicity, anaemia, hypoparathyroidism and thymus enlargement have been observed. Of note, a 
number of treated animals developed specific anti-asparaginase antibodies. As previously noted, it is 
established that hepatic and pancreatic toxicity are the most consistent adverse effects related to L-
ASNase treatment. Hepatotoxicity is thought to be related to a generalized inhibition of protein 
synthesis by L-ASNase. It is reversible when the drug is discontinued. Pancreatic toxicity is most likely 
to occur due to an inhibition of insulin synthesis caused by decreased levels of insulin precursors such 
as asparagine and glutamine. Another adverse effect of L-ASNase is clotting inability with decreased 
levels in fibrinogen and several clotting factors, and subsequent increases in prothrombin and partial 
thromboplastin times. Clinical reports of thrombosis, bleeding or haemorrhage have been described. 
These risks are already addressed in the RMP at clinical level, but they are not included amongst the 
key safety findings from non-clinical studies (table SII-2 of RMP). 

Single i.v. injections of ‘free’ L-ASNase or L-ASNase encapsulated in monkey erythrocytes to monkeys 
(bibliographic data (Updike and Wakamiya), 1983: groups of 3 animals were administered 140, 1,040 
or 1,850 IU/kg) did not induce any mortality, or signs of toxicity. No changes in standard haematology 
and blood chemistry parameters were seen in animals given either the encapsulated or the free form of 
L-ASNase, except for an increase in serum amylase and lipase levels (greater in monkeys given free L-
ASNase) observed at the highest dose only (1,850 IU/kg). The half-life of L-ASNase encapsulated in 
erythrocytes was 7 days versus 24 hours for free L-ASNase; and consequently, L-asparagine depletion 
occurred for 20 days versus 10 days. Anti-asparaginase IgG antibodies were detected from day +16 
post-injection in monkeys given the higher dose of L-ASNase encapsulated in monkey erythrocytes, 
but not in those given free L-ASNase. No explanation is given for this finding which is in conflict with 
the Applicant’s hypothesis to the contrary. However, these results contrast with those obtained by the 
same group in guinea pigs (Updike, 1985). In guinea pigs injected with rabbit anti-asparaginase 
antibodies, prior to receiving an i.v. injection of either free or encapsulated ASNase, a marked 
decrease in the severity of anaphylactic reactions was noted in those animals given the encapsulated 
form. In guinea pigs injected with rabbit anti-asparaginase antibodies, prior to receiving an i.v. 
injection of either free or encapsulated ASNase, a marked decrease in the severity of anaphylactic 
reactions was noted in those animals given the encapsulated form. 

Genotoxicity and Carcinogenicity 

Taking into account the composition of Graspa, namely L-ASNase entrapped in erythrocytes, the 
Applicant did not conduct any genotoxicity studies with Graspa. Indeed, the encapsulation of L-ASNase 
in erythrocytes is not anticipated to induce any relevant new findings in genetic toxicology testing as 
compared to results previously reported with free L-ASNase. Of note, no potential of L-ASNase for 
genotoxicity or mutagenicity has been evidenced or previously reported. 

No rodent carcinogenicity bioassays with L-ASNase encapsulated in erythrocytes have been performed 
by the Applicant. 
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As no carcinogenic risk can be derived from any constituent of Graspa or its manufacturing process, no 
carcinogenicity studies were deemed to be warranted. The absence of carcinogenicity studies is 
accepted. 

The encapsulation of L-ASNase in erythrocytes does not anticipate any new findings about genetic 
toxicology. The lack of genotoxicity studies with Graspa is thus acceptable. However, no categorical 
claims about lack of mutagenicity of ASNase can be made under the section 5.3 of SmPC since the 
presented studies cannot be ascertained as GLP compliant. The current proposed wording is referring 
to the results obtained with other ASNase preparations from E. coli. The Applicant should propose a 
wording under section 5.3 of the SmPC that makes clearer which data come from the commercial 
formulation and which come from other L-ASNase-containing medicinal products. General statements 
of “similarity” to other commercial products without referring to specific results should be avoided. 

Reproductive and Developmental toxicology 

According to the ICH S9 guideline, no peri- and post-natal toxicology studies are generally warranted 
to support the treatment of human patients with late stage or advanced cancer. Because free L-
ASNase, e.g. Asparaginase 10,000 medac has been approved for decades in the treatment of ALL, 
extensive clinical experience with free L-ASNase has been accumulated. Considering the nature and 
composition of Graspa, no unanticipated new findings in pre- and post-natal development with L-
ASNase encapsulated in erythrocytes are expected. Therefore, no prenatal and postnatal development 
study of L-ASNase encapsulated in erythrocytes was performed by the Applicant. 

No GLP-compliant studies on the effects of L-ASNase on fertility have been identified. Because there is 
bibliographic evidence that L-ASNase treatment can cause embryotoxicity, Graspa should not be used 
during pregnancy in human beings.  

The proposed SmPC for Graspa will be pursuant to this position. As a consequence, patients shall use 
contraceptive measures during, and up to 6 months after cessation of Graspa-containing 
chemotherapy. Furthermore, it is unknown whether Graspa is excreted in human milk and therefore 
the SmPC includes the fact that a risk to the newborns/infants cannot be excluded. Subsequently 
breast-feeding should be discontinued during treatment with Graspa. 

No specific data on the administration of Graspa to juvenile animals are available. Because free L-
ASNases, e.g. Asparaginase 10,000 medac, have been approved for decades in the treatment of 
childhood ALL, and considering the nature and composition of Graspa, juvenile animal toxicity studies 
of L-ASNase encapsulated in erythrocytes are not deemed to be necessary and none has been 
conducted by the Applicant. 

Local tolerance  

Local tolerance investigations were performed with m-Graspa and only very limited findings were 
noted. No local reactions were observed in CD1 mice after one i.v. injection of 200 IU/kg of L-ASNase 
encapsulated in mouse erythrocytes (Study CIT 34996 TCS). In 3/12 animals that received 2 injections 
of the same dose of L-ASNase encapsulated in mouse erythrocytes, histological examination showed a 
very slight deposit of perivenous fibrin together with a few inflammatory cells (mononuclear cells) at 
the injection site which were considered by the Applicant to be product-related but of mild toxicological 
significance. The study sponsored by the Applicant is considered adequate considering the limitations 
posed by having to stop the Applicant-sponsored pivotal repeat dose study. There appears to be no 
new finding versus that reported following the evaluation of local effects with Asparaginase Medac.  

A series of studies have been conducted in order to assess the local tolerance following intravenous, 
paravenous, intramuscular, intra-arterial and subcutaneous administration of recombinant 
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asparaginase.  No macroscopic or microscopic findings of concern were noted at the injection sites.  In 
the rat, following repeated administration, there was some microscopic evidence of a minimal to 
moderate perivascular mixed cellular inflammatory reaction; however, the observed incidence was 
similar to that observed in the control group. 

Other toxicology studies 

Separate studies to evaluate the potential to cause antigenicity, immunotoxicity, dependence, or 
investigate the effects of metabolites and impurities have not been performed.  

Antigenicity: A global decrease in ASNase activity over time was detected in animals receiving 
repeated administrations. This strongly suggests the development of an immune-mediated neutralising 
response.  

Antigenicity is a well-known adverse effect of L-ASNase in the clinical setting. The non-clinical body of 
evidence supports the hypothesis that the encapsulation within RBC may reduce the possibility of 
hypersensitivity reactions. The Applicant claim that there was a reduction in the incidence and severity 
of hypersensitivity reactions when Graspa was administered to human patients. However, it is noted 
that the number of patients is scarce. 

Immunotoxicity: A fair amount of data on the immunotoxic effects of free forms of ASNase are 
available, including an extensive clinical experience. Taking into account the composition and nature of 
Graspa, the Applicant argues that no novel immunotoxic effects of L-ASNase encapsulated in 
erythrocytes compared to free L-ASNase are anticipated to occur. This statement is not concurred. At 
least known risk associated with the RBC infusion should be theoretically considered. As such, the risk 
of increased rate of alloimmunisation in patients taking Graspa should be considered. Concerns related 
with the RBC infusion are addressed in the SmPC and RMP clinical parts. 

Impurities: The Applicant does not consider the presence of AS process-related impurities in the final 
Graspa FP, however if the levels are considered approvable in the AS this is acceptable (see Quality 
D80 AR).  

According to the Applicant, the potential impurities in Graspa are free L-asparaginase, degraded free L-
asparaginase and RBC, and free haemoglobin. Induction of haemoglobinaemia by single dose infusion 
of mean total of 14.5 g of haemoglobin in adults, was reported to be asymptomatic in published 
scientific literature (Spector and Crosby, 1975). Each injection of Graspa will correspond to the 
administration of only one bag, with a maximum volume of 350 ml. This accounts for a worst-case-
scenario based on the limit at end of shelf-life of 7 g of haemoglobin administered to the patient with a 
single injection, which is far below the symptomatic dose. However, it is not known whether the 
subsequent erythrolysis in circulation after one or more than one bag of Graspa (i.e. 1 bag/3 weeks) 
could lead to a different outcome. The Applicant is requested to discuss the potential effects of free 
haemoglobin after the administration of one or more bags of Graspa, including that coming from 
expected delayed RBC lysis, and the relevant measures to be implemented in the RMP and SmPC, if 
needed. 

Extractables and leachables present in Graspa have been discussed. However, the names and contents 
of toxicologically relevant extractable substances are not fully clear. The Applicant should provide a 
tabulated list of the identified leachable and extractable substances that could be of toxicological 
concern, with name, worst-case scenario amounts administrated with one bag of Graspa, and the 
comparison to their tolerable or qualified levels. 

Since Spectrila is known to be photo-sensitive (see Quality AR) and there appears to be no mention to 
this in the non-clinical dossier, the Applicant is requested to comment on how light could affect to the 
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in vivo stability of the product and to discuss the potential photo-mediated toxicity as result of 
enhanced degradation, if any. 

3.2.4.  Ecotoxicity/environmental risk assessment 

Graspa is made of components that are transformed into substances already present in nature, the use 
of which will not alter the concentration or distribution of these substances in the environment. 
Therefore, Graspa is not expected to pose a risk to the environment. Therefore, the lack of an ERA is 
justified. 

3.2.5.  Discussion on non-clinical aspects 

The reported toxicological effects are those expected from the pharmacodynamic action of the L-
ASNase, causing depletion of ASN and to a much lower extent of GLN, and those linked to the 
transfusion of RBC. Overall, the results support the intended clinical use of Graspa since the adverse 
effects occurred at doses sufficiently higher than the proposed clinical dose. Some identified risks are 
already included in table SII-2 of the RMP, except a potential risk of renal toxicity. Taking into account 
the difference in dosing schedule and the lack of urinary effects noted in the low dose animals, it is 
accepted that a low potential for renal toxicity can be expected from the administration of the enzyme. 
Other identified of clinical relevance are known, but they are not included amongst the key safety 
findings from non-clinical studies (table SII-2 of RMP). The Applicant is requested to include them. 

Comparability of native vs. recombinant L-ASNase: In view of the results of the non-clinical studies 
presented, native and recombinant forms of ASNase share a similar safety profile. However, it is not 
fully clear how similar were the enzymes in terms of quality and there are residual concerns regarding 
the efficacy as the recombinant form showed significantly lower anti-tumour activity in a primary PD 
study in vivo. The Applicant should provide reassurance that the batches used in the pivotal non-
clinical studies presented to support the comparability of the native L-ASNase and the recombinant L-
ASNase are representative of the batches used in the pivotal clinical studies and of the proposed 
commercial formulation. A table with main specifications of these batches, including the content of 
aggregates, should be provided (see this point in conjunction to MO1). 

Additionally, during the pre-submission meeting, the Applicant declared that a PD/PK comparability 
study between Graspa with native and recombinant asparaginase in a dose 200 IU/kg in NSG mice was 
ongoing. This study has not been submitted. The Applicant should present the results of this study. 

3.2.6.  Conclusion on non-clinical aspects 

Graspa is approvable, from the non-clinical point of view, provided some concerns raised in the List of 
Questions are satisfactorily addressed. 
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3.3.  Clinical aspects 

• Tabular overview of clinical studies  

A tabulated summary of the clinical studies submitted in this application is presented hereafter. 

 

 
Study 

Identifier 
Objective 

 of the Study 

Study 
Design and 

Type of 
Control 

Test 
Product; 
Dosage 

Regimen 
Number of 
Subjects 

Patient 
population 

Duration of 
Treatment 

Study 
Status; 
Type of 
Report 

GRASPALL 
2005-01 

Dose 
Optimization, 
PK, PD, safety 
and efficacy 

Randomised, 
double blind 
for GRASPA 
groups, open 
label for 
active control, 
parallel group 

L-ASP or 
GRASPA 
50, 100 or 
150 U/kg 
+ 
COOPRALL 
chemother
apy 

GRASPA: 18 
(9 children, 
9 adults) 
Kidrolase: 6 
(3 children, 
3 adults) 

Adults and 
children 
aged 1 -55 
years, with 
relapsed or 
refractory 
ALL  

8 weeks; 
GRASPA: 2 
doses; 
12-month 
follow-up 

Complete 

GRASPALL 
/GRAALL 
SA2-2008 

Dose 
Optimization, 
PK, PD, safety 
and efficacy 

Open label, 
uncontrolled, 
Dose 
escalation 

GRASPA 
50, 100 or 
150 U/kg 
+ EWALL 
chemother
apy 

Total: 30 
50: 3 
100: 13 
150: 14 

Adults aged 
≥55 years 
with ALL 

22-28 days; 
2 doses; 
24-month 
follow-up 

Complete 

GRASPANC 
2008-02 

Maximum 
tolerated 
Dose, PK, PD, 
safety and 
efficacy 

Open label, 
non-
randomised, 
dose 
escalation 
study 

GRASPA 
25, 50, 
100, 150 
U/kg- 
single 
injection 

12 (3 per 
dose) 

Pancreatic 
cancer 
patients 
aged 18-70 

Single dose; 
2-month 
follow up 

Complete 

GRASPALL 
2009-06 

Dose 
Optimization, 
PK, PD, safety 
and efficacy 

Comparative, 
randomised, 
parallel group 

L-ASP or 
GRASPA 
150 U/kg 
+ 
COOPRALL 
chemother
apy 

Overall: 80 
(57 
children, 23 
adults) 
GRASPA 
non-
allergic: 26 
GRASPA 
allergic: 26 
L-ASP: 28 

Adults and 
children (1-
55 years) 
with ALL in 
first relapse 

2.5-6 
months 
3-year follow 
up 

Complete 
with 3-
year 
follow-up 

GRASPALL 
2012-09 

Maximal 
Tolerated 
Dose, PK, PD, 
safety and 
efficacy 

Non-
randomised, 
open label 
dose 
escalation 
study 

GRASPA 
50, 100, 
150, 200 
U/kg + 
CALGB 
8811 
regimen 

Planned 
approximate
ly: 24 
To date 13 
enrolled/tre
ated with 
GRASPA 

Patients 18 
years of 
age or 
older with 
ALL or LBL 

Up to 6 
months; 
Day 4 of 
Induction and 
Days 15 and 
43 of early 
intensification 

Ongoing; 
Summary 

GRASPALL 
2012-10-
EAP 

Safety and 
efficacy 

Expanded 
Access 
Programme 
Exploratory, 
open, 
multicentre 

GRASPA 
150 U/kg 

Enrolled and 
treated: 18 

Patients 
under 55 
years of 
age with 
ALL 

Every 2-3 
weeks 

Ongoing; 
Summary 

GRASPANC 
2013-03 

PFS and OS, 
safety 

Randomised 
2:1 ratio of 
chemotherapy 
(Gemcitabine 
or mFOLFOX) 
with or 
without 
GRASPA 

GRASPA 
100 U/kg 
+/- 
Gemcitabi
ne or 
mFOLFOX 
chemother
apy 

Enrolled 
141; treated 
137 
 

Progressive 
metastatic 
pancreatic 
cancer 
patients 
aged 18 
years or 
older 

Every 2 
weeks 

Treatment 
period 
complete; 
survival 
follow-up 
ongoing; 
Summary 
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3.3.1.  Pharmacokinetics 

PK and PD data have only been generated from patients, the target population with ALL and also 
patients with pancreatic carcinoma: 

o the four studies submitted in the initial application and performed with the old product; a PK 
addendum has been provided for each study, which has been updated using the revised data for 
the three studies that used the CRS laboratory; 

o two ongoing studies, for which only a summary of the data has been submitted, including one 
performed with the commercial product (GRASPALL 2012-09). No PK/PD data have been 
submitted from study GRASPANC 2013-03. 

During the development of Graspa, three laboratories performed the determination of asparaginase 
activity in plasma and whole blood using 1) an automated enzymatic method, 2) a deduced enzymatic 
activity using a sensitive micro-plate reader. The validation of this assay is acceptable. Asparaginase 
activity was measured in plasma and total blood (after lysis of RBCs); the concentration of the 
encapsulated asparaginase was obtained by subtraction. 

Appropriate software and methods for non-compartmental PK analyses of the individual studies have 
been used. The Applicant has not presented any PK models. Appropriate, routine statistical analysis of 
the pharmacokinetic data has been used. 

Absorption, distribution, metabolism, elimination 

Graspa is administered intravenously. Therefore, absorption studies have not been performed. 

For the 150 U/kg dose of Graspa, the volume of distribution was calculated to be 0.067 L/kg which is in 
line with this being a product primarily restricted to RBCs. 

The mean terminal half-life of encapsulated ASNase is approximately 14-17 days, depending on the 
formulation used. The terminal half-life of plasma ASNase is approximately 3.5 days. ASNase is likely 
to be broken down by proteolytic enzymes to amino acids and peptides which will be either re-used in 
protein synthesis or excreted by the kidney. 

The Applicant has not discussed possible genetic polymorphisms on the metabolic/elimination 
pathways of ASNase. 

Dose proportionality and time dependency 

The Applicant has not assessed dose proportionality. The Applicant considers that for patients who 
have received numerous infusions of Graspa they have reached near steady-state condition shortly 
following the first infusion, however this is based on visual inspection of a semi-logarithmic time-
concentration curve. 

The Applicant has not formally assessed time-dependency of encapsulated/blood or plasma ASNase 
following multiple dosing (except for vary limited preliminary data from the GRASPALL 2009-06 and 
GRASPALL 2012-09 studies).  

Inter- and intra-individual variability 

Based on the summary tables presented in the Clinical Summary, the %CV of the PK parameters (t1/2, 
Cmax, AUC, CL, Vss) following first administration are moderate to high. The Applicant should investigate 
covariates of interest including age, weight, gender, race, allergic status, anti-drug antibody (ADA) 
status, etc. 
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Pharmacokinetics in target population 

For study GRASPALL 2009 06, the sampling period was not optimal for determination of AUC. 
Nonetheless, while Cmax was comparable between allergic and non-allergic patients (children and 
adults), the median AUClast for allergic patients appears to be significantly lower compared with non-
allergic patients. 

Special populations 

Renal and hepatic impairment studies have not been performed. In line with other asparaginase 
products the SmPC states that Graspa should not be used in patients with severe renal impairment and 
not dose adjustments are needed in patients with mild or moderate renal impairment; also Graspa 
should not be used in patients with severe hepatic impairment and no dose adjustments are needed in 
patients with mild or moderate hepatic impairment. 

The Applicant has an agreed paediatric investigation plan for L-asparaginase encapsulated in 
erythrocytes (EMEA-000341-PIP02-09-M05) (decision P/0004/2018). According to the PIP, no 
extrapolation, modelling and simulation studies are planned. 

Interactions 

Given the clinical experience with other ASNase products no in vitro DDI studies have been performed. 
The Applicant has not presented any in silico (PBPK) models investigating potential interactions with 
Graspa. No in vivo drug interaction studies have been performed. Pharmacokinetic drug-drug 
interactions are not expected. 

3.3.2.  Pharmacodynamics 

Mechanism of action 

The primary mechanism of action of asparaginase is by catalysing the deamination of asparagine into 
aspartic acid and ammonia, hence reducing plasma asparagine concentrations. At sufficient enzyme 
activity levels, complete depletion may be obtained, depriving leukemic blasts of this amino acid, 
resulting in reduced protein synthesis and ultimately leukemic cell death. Asparaginase also hydrolyses 
glutamine and substantial debate exists regarding to what extent glutamine depletion contributes to 
asparagine depletion and leukemic-cell death. 

In Graspa, approximately 90%-95% of the total ASNase is contained within the RBC while the 5%-
10% remaining is a free extra-cellular component. The primary mechanism of action of Graspa is RBC-
mediated ASNase activity (i.e., bioreactor-driven effect) and involves degrading ASN in RBCs, with also 
contribution from the free ASNase component. ASN is actively transported through the RBC membrane 
into the intracellular compartment where it is hydrolysed by entrapped ASNase leading to its depletion 
in plasma. 

Analytical methods 

Various standard detections assays have been used to measure amino acid concentrations in plasma 
and CSF. Differences in sample processing and storage may have led to slightly different results. 
However, these methods do not allow for effective quenching of ASNase enzymatic activity, which may 
penalise the comparison of Graspa to free asparaginases. Therefore, the Applicant has validated a new 
method to correct for ex vivo asparagine depletion, but no results have been submitted with this 
method. 
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Plasma asparagine depletion 

The results in the two studies with a control arm receiving native ASNase are shown below. For a 
description of these studies, see section 3.3.6. 

Study GRASPALL 2005-01 

Duration of ASN depletion <2 μM in plasma

 

Study GRASPALL 2009-06 

Duration of ASN depletion ≤2 μM in plasma during the induction phase 

 

The mean ratio (Graspa/ASNase) was 0.52 (±0.10). Using two different methods, neither 95% CI 
(0.32 to 0.73) crossed the non-inferiority margin of 0.8 and the upper CI limit was below 1. 

In the trials investigating several doses of Graspa (GRASPALL 2005-01, GRASPANC 2008-02, 
GRASPALL SA2-2008), the PD response tended to increase with the dose. 

When ASN was measured in CSF, there was a high degree of correlation with plasma ASN. 
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Effect on other amino acids 

Changes in plasma appeared consistent with the enzymatic activity of ASNase, i.e. ASN cleaved with 
production of ASP, and GLN cleaved with production of GLU. However, the decrease in GLN levels was 
generally less pronounced with Graspa than with the native ASNase. 

3.3.3.  Immunogenicity 

Analytical methods 

The binding anti-asparaginase assay used in the initial application had not been appropriately validated 
and a new ELISA assay was developed by the Applicant. However, this assay has poor sensitivity and a 
number of issues are raised about its validation, including amongst other points the choice of the 
capture antigen, the choice of the calibrator standard and positive control, the optimisation and 
stability of the biotinylated critical reagent, the threshold of 0.1% and the use of normal sera only for 
the determination of the confirmatory cut-point. As anti-asparaginase antibodies are predominantly 
neutralising, the Applicant should also develop a neutralisation assay. 

Results 

Samples from the pivotal trial GRASPALL 2009-06 have been re-tested with the new assay. At 
baseline, the proportion of patients with a positive ADA sample was 5/24 (21%) in the non-allergic 
Graspa arm, 11/27 (41%) in the native ASNase arm, and 16/25 (64%) in the allergic Graspa cohort. 
More patients seroconverted during the induction phase among the allergic patients treated with 
Graspa (33%) than with native ASNase (16%). 

Summary of antibody seroconversion up to switch or end of the induction period 

 

In addition, the impact of baseline ADAs on total asparaginase activity and ASN depletion during the 
induction phase was investigated. 
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Duration of ASN depletion in baseline ADA-negative patients 

 

Duration of ASN depletion in baseline ADA-positive patients

 

 

3.3.4.  Discussion on clinical pharmacology 

Pharmacokinetics 

The pharmacokinetics of Graspa has been investigated in patients with ALL using a variety of dosage 
formulations and doses up to the dose of 150 U/kg. The PK data and their analysis have some 
irregularities that require further discussion. Due to limited sampling, the Applicant has not well 
characterised the pharmacokinetics of Graspa, with little information provided on the covariates 
influencing the interindividual variability; this is raised as a Major Objection. Given the intended 
treatment is for multiple cycles the Applicant should also justify the inter-dosing interval and 
accumulation ratio. A number of clarifications are requested. 

Pharmacodynamics 

Despite the Applicant’s argument that the standard ASN assay overestimates ASN depletion by free 
asparaginases due to ex vivo ASN hydrolysis, ASN depletion is still considered the best marker of 
efficacy available to compare various asparaginase products until a valid threshold for blood 
asparaginase activity is defined for Graspa. Indeed, there is no sound rationale to indicate that the 
widely accepted target level of 100 U/L for plasma asparaginase activity can be extrapolated to total 
blood activity when most is encapsulated within RBCs. 

It is noteworthy that ASN depletion will be used as the primary endpoint in the next paediatric study 
requested by the PDCO. Although the Applicant has validated a new assay for the determination of 
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plasma ASN, which would correct for ex vivo ASN hydrolysis, no new data have been provided using 
this improved method. 

Since the initial application, there are no new comparative data against conventional asparaginase 
products, and therefore, the conclusion remains that ASN depletion is significantly shorter with Graspa 
administered with the proposed frequency (every 2 weeks) compared to free native ASNase 
administered every 3 days. 

Notwithstanding, it is possible to evaluate the results for Graspa across various study populations. The 
ASN concentration following the first administration of Graspa (150 U/kg) show a fair degree of 
consistency across studies (despite some differences in blood sample processing) with trends that 
might be explained by the study population as shown in the table below. 

When ASN concentration is measured very early, within 24 hours, a sharp drop is generally observed 
below the limit of quantification (BLQ) and associated with a quick rise in aspartic acid (study 2009-06, 
2012-09); it is questioned whether this quick response could be related to the amount of free 
asparaginase that is found in the infusion bag of Graspa. 

At Day 3, in non-allergic patients, the median concentration is still BLQ, while in allergic patients, the 
median shows moderate decrease compared to BL and return to BL by Day 14-21. In non-allergic 
patients, the median is still low at Day 7, especially in first-line setting, where the return to BL is the 
most progressive. 

Median ASN concentration after the first dose of Graspa 
(Number of subjects, median in µmol/L) 

 

With standard free asparaginase products, such trends could be explained by (silent) inactivation of 
plasma asparaginase, which binds to ADAs leading to neutralisation and/or increased clearance. 
However, in the case of encapsulated asparaginase, which is protected from contact with ADAs, these 
trends are not understood and should be discussed by the Applicant. 

Regarding the dose-response relationship, the 50 U/kg dose appears to be suboptimal while the dose 
of 150 U/kg seems more efficient in terms of ASN depletion in most studies. Therefore, at least for 
ALL, the selection of the 150 U/kg dose is justified. The dosing interval is now questioned by the 
Applicant (“it should be noted that in the pivotal trial, the kinetics of ASN, ASP, GLN, and GLU changes 
may also suggest a more frequent Graspa dosing could be more appropriate, for instance every 10 
days rather than 15 day-schedule”). This issue should be investigated with PK/PD modelling. Indeed, 
the effect of Graspa on glutamine appeared much less pronounced than that of free asparaginase. 

PD data with repeated administrations suggest that, at least in a certain number of cases, the PD 
response declined with the second dose (studies SA2-2008, 2009-06, 2012-09, 2012-10-EAP). While 

EAP 2009-06 2009-06 SA2 2008
double allergic allergic non-allergic non allergic

1/2 line 2 line 2 line 1 line
< 55 y < 55 y < 55 y > 55 y

D1 13 12 16 14
55.7 41.2 45.7 42.1

D3 10 12 14 14
34.9 23.7 0.5 0.5

D7 12 12 16 14
35.7 16.9 5.2 0.51

D14 8 7 12 13
32.3 43.1 39 6.8



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 40/69 
 
 

with other asparaginase products, this is explained by the development of ADAs, the reason why this 
could happen with Graspa is unclear. More PD data should be provided on repeated administrations. 

The PD response between children and adults was only compared in the pivotal study. A comparison 
using all data available across all trials should be provided. 

PK/PD relationship 

The relationship between dose-exposure-response requires more formal explorations, preferably by 
using a PK-PD modelling approach. 

Immunogenicity 

The immunogenicity profile of Graspa is a key element for any asparaginase product. A new assay for 
the detection of binding ADAs has been validated but a number of issues have been raised about this 
validation. Currently, available data are limited to the pivotal trial, the samples of which have been re-
tested. These data suggest higher seroconversion with Graspa than with native ASNase and a possible 
impact of ADAs on the PK and PD response to Graspa. This data set is largely insufficient to draw any 
definite conclusion and further immunogenicity data on the commercial product, associated with PK 
and PD data, should be submitted, from ALL studies or other indication (e.g. from study GRASPANC 
2013-03). 

3.3.5.  Conclusions on clinical pharmacology 

The data currently available and their analysis are insufficient to properly evaluate the PK, PD and 
immunogenicity profile of Graspa, and in particular, in comparison with conventional asparaginases. 
Therefore, major objections are raised regarding each of these aspects. 

3.3.6.  Clinical efficacy 

Dose-response studies and main clinical studies 

Dose-response studies 

Two dose-response studies have been conducted in ALL but none with efficacy as their primary 
objective. 

GRASPALL 2005-01 

The study enrolled 18 patients from 1 to 55 years with refractory ALL or in first relapse. Two infusions 
of Graspa were administered with COPRALL chemotherapy (one with induction, one with consolidation) 
and the dose levels tested were 50, 100 and 150 U/kg (6 patients per dose). A control arm of 6 
patients received native L-asparaginase (Kidrolase). 

The primary endpoint was ASN depletion (see results in section 3.3.2). The remission status at the end 
of induction was a secondary endpoint. The results were the same with ASNase and the lowest dose of 
Graspa (complete response (CR) in 5/6 patients); the worst results were observed with the highest 
dose CR in 2/6 patients). This was not consistent with the observation of a dose-PD response 
relationship. Overall survival was comparable up to 12 months between patients treated with ASNase 
and Graspa. 
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GRASPALL/GRAALL SA2-2008 

The study enrolled 30 patients aged ≥ 55 years old with newly diagnosed ALL without prior treatment 
(first-line, i.e., outside the currently proposed indication). Two infusions of Graspa were administered 
with EWALL chemotherapy (one with each induction phase) and the dose levels tested were 50 (n=3), 
100 (n=13) and 150 U/kg (n=14). 

The primary endpoint was a composite of ASN depletion (plasma ASN concentration ≤ 2 µM for a 
duration of at least 7 days) and toxicity. Overall, 21 patients (70%) had a PD response and 7 (23%) 
presented 22 drug-limiting toxicity (DLT) during induction phases, with DLT only at the two highest 
dose levels. The maximum tolerated and efficient dose according to pre-defined criteria was 150 U/kg. 

Secondary outcomes 

Complete cytologic remission: At the end of induction 2, it was 91% (10/11) with Graspa 100 U/kg and 
78% (7/9) with Graspa 150 U/kg. 

Minimum residual disease (MRD): The proportion of patients with no MRD (< 10-3) at the end of 
induction 2 was 62% (5/8) and 60% (3/5), respectively. 

Survival: At 24 months of patient follow-up, 23% and 36% of the patients survived, respectively. 

Main clinical study 

GRASPALL 2009-06 

This was a multicentre, open label, randomised, Phase II/III trial, evaluating the efficacy and safety of 
Graspa versus L-asparaginase (ASNase) in the treatment of first relapse of Ph- ALL or failure to first-
line treatment in patients with or without known hypersensitivity to L-asparaginase. 

The study was designed as an adaptive Phase II/III trial, in which the Phase II outcome informed 
decision for the Phase III stage, with regard to patient population and overall study design. 

Population 

The study enrolled patients 1 to 55 years old, in first Ph- ALL relapse or failure to first-line treatment 
(no complete remission obtained), previously treated with free or PEGylated E. coli L-asparaginase, 
with performance status ≤ 2 (ECOG score) 

All patients were screened for history of prior hypersensitivity reactions to native E Coli L-asparaginase 
(NCI-CTCAE Grade 1 to 3 toxicity; Grade 4 hypersensitivity reaction was an exclusion criterion for the 
study). The study had two controlled arms and one single stratum: 

- The non-allergic patients (history of allergic reaction Grade <2) were randomised to receive either 
Graspa or ASNase 

- The allergic patients (history of allergic reaction Grade ≥2) were all treated with Graspa. 

Treatments 

All patients received the COOPRALL schedule as backbone chemotherapy. It consisted of successive 
blocks of multi-agent chemotherapy: induction (4 weeks), consolidation/re-induction (maximum of 22 
weeks), and maintenance treatment (12-24 months). 

Treatment was stratified into 4 groups using the “risk scoring according International Berlin Frankfurt 
Munich (IBFM)-study group”. S1-S2 (moderate risk) groups received induction therapy with F1 block 
on Day 1, and F2 block on Day 15; S3-S4 (high risk) groups received induction chemotherapy with 
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VANDA chemotherapy block. After induction, all groups received consolidation chemotherapy with R2 
and R1 after regeneration of BM aplasia. Patients were followed regularly during induction and 
consolidation, then during the follow-up visits at approximately 6, 12, 24 and 36 months. 

Graspa was infused at the dose of 150 U/kg on Day 4 and 18 of F1-F2 blocks, or on Day 6 of VANDA 
block, then on Day 6 of R2/R1 block in all patients. 

Native L-asparaginase was provided by each hospital pharmacy. It was administered intravenously or 
intramuscularly at the dose of 10,000 U/m² every 3 days starting on Day 4 of F1 block (or Day 6 of 
VANDA block). 

Outcomes 

The revised efficacy co-primary endpoint was defined as: the duration in days of total (whole blood) 
asparaginase activity >100 U/L (see section 2.3) and the incidence of hypersensitivity reactions. 

The main secondary efficacy endpoints were CR and MRD at the end of the induction phase, overall 
and event-free survival. 

Statistical methods 

The sample size calculation was based on Bayesian considerations and the frequency of allergy in the 
general population; approximately, 60 to 80 evaluable patients were planned for the whole study, 
including both children and adults. The randomisation for non-allergic patients was central. 

This study was originally planned with an adaptive Phase II/III study design and an interim analysis 
after 30 patients to inform the ultimate sample size for the confirmatory Phase III trial. The Data 
Safety Monitoring Board (DSMB) concluded that the interim analysis was not informative and 
recommended to continue the trial without modification and to add a second interim analysis after a 
total of 60 patients had been enrolled. After the second interim analysis on 65 patients, the DSMB 
concluded that the study should be continued to enrol up to 80 patients. 

The statistical considerations were based on a Bayesian analysis combining efficacy and toxicity of 
Graspa and the final analysis was to be based on all patients enrolled in the entire study. Although the 
methods of analysis and interpretation primarily ignored the adaptive design, for each of the co-
primary endpoint, 1-sided p-values (non-inferiority p-values for the primary efficacy endpoint and 
superiority p-values for the primary safety endpoint) were calculated for each of the 3 parts of the 
trial. 

The primary objective of the efficacy comparison was to demonstrate non-inferiority of Graspa 
compared to native ASNase in terms of duration of ASNase activity > 100 U/L (lower limit of the 95% 
CI of the ratio of the mean duration [Graspa/native ASNase] > 0.80). If non-inferiority was 
demonstrated, then the 95% CIs were to be inspected for a conclusion of superiority. Sensitivity 
analyses used different thresholds for the definition of ASNase activity, namely 75 and 400 U/L. 
Subgroup analyses were conducted for pre-specified subgroups (Children / Adults; VANDA / F1-F2 
induction; Negative / Positive anti-ASNase antibodies at baseline; risk scoring S1, S2 / S3, S4). 

Complete remission rate was to be analysed using Fisher’s Exact Test together with a 95% exact CI for 
treatment differences. Sensitivity analyses were performed with imputation for missing data and 
switches to alternative ASNases. To take into account baseline imbalances, adjustment for each of pre-
specified covariates was based on logistic regression. 
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Participant flow 

A total of 85 patients were enrolled and 80 patients (57 children and 23 adults) started the induction 
phase with at least one injection of study treatment: 26 in the allergic Graspa arm, 26 in the non-
allergic Graspa arm and 28 in the native ASNase arm. A total of 28 patients started consolidation 
therapy: 6, 12, and 10, respectively. 

According to the Rapporteur, the number of patients that switched to another ASNase before starting 
consolidation was 14/26 (54%) in both Graspa arms and 13/28 (46%) in the ASNase arm. The reason 
for switching was primarily the fact that ASN depletion was not achieved in the Graspa arms as 
opposed to an AE in the ASNase arm. 

Baseline characteristics 

There were differences in age and ECOG score between study arms, with patients in the ASNase arm 
being older, with slightly worse ECOG scores than those non-allergic patients administered Graspa. 
Time since primary diagnosis, cytogenetic and translocation anomalies were comparable across 
randomised non-allergic treatment arms. T-cell ALL was only found in Graspa-treated patients. 

Failure to first-line treatment (~ 30%), relapse during first-line treatment (~ 35%), timing of relapse 
(very early, early, late), time between first-line treatment and relapse (median = 6.5 months in 
Graspa arm and 5.9 months in ASNase arm) were comparable across randomised non-allergic 
treatment arms. However, an imbalance between relapse locations and risk categories was apparent: 
more cases of isolated BM relapse (worse outcome) and fewer isolated extra-medullary sites (better 
outcome) in the ASNase arm compared to the Graspa arm. Overall, there were slightly more patients 
in the high risk group (S3/S4) in the ASNase arm (46%) than in the Graspa arm (38%). Finally, there 
was a notable difference in the proportion of patients with a pre-treatment ADA-positive sample, 41% 
versus 21%, respectively (see section 3.3.3). 

Summary of main efficacy results 

The following table summarises the efficacy results from the main study supporting the present 
application. This summary should be read in conjunction with the discussion on clinical efficacy as well 
as the benefit risk assessment (see later sections). 

Summary of efficacy for trial GRASPALL 2009-06 

Title: A multicentre, open, randomized, Phase II/III study, evaluating efficacy and safety of 
erythrocytes encapsulating L-asparaginase (Graspa) versus reference L-asparaginase treatment in 
combination with standard polychemotherapy in patients with first recurrence of Philadelphia 
chromosome negative acute lymphoblastic leukaemia.  

Study identifier GRASPALL 2009-06 

Design multicentre, open label, randomised, Phase II/III trial with an adaptive 
design 
Duration of main phase: 2.5 – 6 months (within COPRALL multi-agent 

chemotherapy regimen: induction: 4 weeks, 
consolidation: up to 22 weeks) 

Duration of Run-in phase: not applicable 

Duration of Extension phase: not applicable 

Hypothesis Non-inferiority (1st co-primary endpoint) and superiority (2nd co-primary 
endpoint) 

Treatments groups Graspa Graspa, 26 patients 
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 ASNase Native L-asparaginase, 28 patients 

Endpoints and 
definitions 
 

Co-Primary 
endpoint 

ASNase 
activity 

Duration of whole blood asparaginase activity 
> 100 U/L (days) 

Co-Primary 
endpoint 

Allergic 
reaction 

Occurrence of a study drug-related allergic 
reaction 

Secondary ASN 
depletion 

Duration of plasma asparagine depletion 
< 2 µM (days)  

Complete 
remission 

CR Complete remission (cytologic + normal CBC 
+ no extra medullary disease) 

Database lock Not found 

Results and Analysis  

Analysis description Primary Analysis 

Analysis population 
and time point 
description 

Intent to treat (only one patient excluded from PP population) 

Descriptive statistics 
and estimate 
variability 

Treatment group Graspa ASNase  

Number of subject N = 26 N = 28  

ASNase activity (days) 
mean (sd) 18.9 (5.3) 8.5 (6.6) 

 

Allergic reaction 
N (%) 0 13 (46.4%)  

ASN depletion (days) 
mean (sd) 6.0 (5.0) 11.6 (7.3) 

 

CR 
N (%) 17 (65.4) 10 (35.7) 

 

Effect estimate per 
comparison 
 

ASNase activity Comparison groups Graspa vs ASNase 

Mean ratio (Graspa/ASNase) 2.27 

95% CI 1.57; 2.97 

P-value (NI) < 0.001 

Allergic reaction Difference of % (Gr – ASNase) - 46.4 

95% CI -67.3; -20.4 
P-value < 0.001 

ASN depletion Mean ratio (Graspa/ASNase) 0.52 

95% CI 0.32; 0.72 
P-value (NI) 0.996 

CR Difference of % (Gr – ASNase) 29.7 
95% CI 4.2; 55.2 
P-value 0.029 

Clinical studies in special populations 

Essentially all data have been generated in children and young adults < 55 years, which is 
representative of ALL prevalence. The only data in elderly derive from study GRASPALL SA2-2008, 
which enrolled 30 patients aged from 59 to 77 years and received two doses of Graspa. In the ongoing 
adult trial GRASPALL 2012-09, 6/13 patients are > 55 years old, and 4 are older than 60 years. 
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Analysis performed across trials (pooled analyses AND meta-analysis) 

No analysis has been performed across ALL trials. It is well known that the outcome of ALL is different 
according to age. A summary of all available outcome data across all ALL trials should be presented in 
the different age categories. 

Supportive study 

Study GRASPANC 2013-03 

This was a multicentre, Phase II, open label, randomised, proof of concept study of Graspa in 
combination with either gemcitabine or mFOLFOX6 for the treatment of metastatic pancreatic 
carcinoma.  

The study enrolled males or females, 18 years or older, who presented with disease progression after 
previous treatment in first line setting; 141 patients were randomised in a 2:1 ratio to chemotherapy + 
Graspa (95) or chemotherapy alone (46). Graspa was administered twice per 4-week chemotherapy 
cycle at day 3 and Day 17, i.e. at 2-weekly intervals. The maximum number of cycles was 6, i.e. 12 
Graspa infusions. However, a few patients received up to > 30 infusions. The dose was 100 U/kg per 
administration. 

The co-primary endpoints were OS and PFS at 16 weeks in patients whose tumours have low or no 
asparagine synthetase (ASNS) expression (ASNS 0 or 1+). The main secondary efficacy endpoints 
were PFS and OS in all randomised patients (ITT population) and in patients with ASNS 2+/3+ 
expressing tumours. 

Although only 137/141 patients received treatment (2 patients in each treatment arm did not receive 
treatment), the ITT analysis was carried on the randomised population. Both PFS and OS were 
significantly superior to those in the control arm in the overall population (median = 8.6 months vs 7.0 
months; HR = 0.59; p = 0.011 and median = 26 vs 19 months; HR = 0.60; p = 0.009, respectively) 
and in the subgroup (N = 43) with the highest level (+2/+3) of ASNS expression (median = 8.4 vs 6.1 
months; HR = 0.38; p = 0.014 and median = 21 vs 12 months; HR = 0.45; p = 0.036, respectively). 

3.3.7.  Discussion on clinical efficacy 

Design and conduct of clinical studies 

In this application, Graspa is proposed in the second-line treatment of Ph- ALL (relapsed/refractory), a 
rare disease, and its active substance, L-asparaginase, is well known. The product’s innovation resides 
in the concept of encapsulation within RBCs, in which asparaginase can exert its activity but is 
protected from neutralising antibodies that develop in variable proportions of patients. Given the rarity 
of the indication, the application is based on a single pivotal trial, which was not designed to establish 
efficacy versus a conventional free asparaginase. It had two objectives: to show non-inferiority with 
regard to ASN depletion, a valid surrogate of efficacy, and superiority with regard to the occurrence of 
allergic reactions in non-allergic patients. The first endpoint was changed to total (whole blood) 
asparaginase activity using the same threshold as the target plasma asparaginase activity used in 
clinical practice (100 U/L); this change was endorsed by the CHMP. 

The Applicant’s argument that there are issues with blood processing that result in ASN concentration 
being underestimated with free conventional asparaginases, and therefore, penalise Graspa in a 
comparison based on ASN depletion, is well taken. However, the use of the conventional threshold for 
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total blood asparaginase activity, which is for its most part encapsulated within RBCs, is not considered 
acceptable without further validation. 

The pivotal trial was a multicentre open-label randomised comparative trial vs native L-ASNase in 
patients aged from 1 to 55 years with first relapse or refractory Ph- ALL. The study treatment was 
combined with standard multi-agent chemotherapy within the COPRALL protocol, which consisted of 
successive blocks of chemotherapy of 14 to 21 days each: induction phase with F1/F2 or VANDA, then 
consolidation phase with repeated R2/R1. 

Graspa was infused at the dose of 150 U/Kg on Days 4 and 18 of F1-F2 blocks or on Day 6 of VANDA 
block, then on Day 6 of R2/R1 block. Native ASNase was administered intravenously or intramuscularly 
at the dose of 10,000 U/m² every 3 days starting on the same days as Graspa. 

Patients with prior hypersensitivity reactions Grade < 2 were randomised to receive either Graspa or 
ASNase; patients with prior hypersensitivity reactions Grade ≥ 2 (but < 4) were all treated with 
Graspa. 

The trial had an adaptive design with a DSMB and interim analyses; the statistical considerations were 
initially based on a Bayesian analysis combining efficacy and toxicity. This was subsequently changed 
to a frequentist approach and an analysis by stages showed no impact of the interim analyses on the 
final results. The final co-primary endpoints were the duration of total blood ASNase activity > 100 
U/L, and the incidence of study drug-related allergic reactions during the induction phase. 

Secondary endpoints included conventional clinical outcomes: complete remission (CR), minimum 
residual disease (MRD), event-free survival (EFS) and overall survival (OS). Complete remission 
assessed at the end of the induction phase is a valuable endpoint as confounding factors are minimal 
at this stage. However, an important flaw in this assessment is that only CBC and bone marrow data 
were available (cytologic complete remission) while examination of extra-medullary locations was not 
documented and only the investigator statement was provided. In addition, such assessment is 
complicated by the switches to other asparaginase products and sensitivity analyses were requested 
after the initial application. 

Unfortunately, the quality of the new CSR submitted for the pivotal trial is mediocre with many errors 
detected in the presentation of data, which makes the interpretation of the results uncertain at this 
stage of the procedure. In addition, an English translation of the protocol and statistical analysis plan 
(SAP) for previous studies (GRASPALL 2005-01 and GRASPALL/GRAALL SA2-2008) is lacking. 

Efficacy data and additional analyses 

Overall, 80 patients received study treatment: 57 children and 23 adults; 54 non-allergic patients were 
randomised (26 Graspa and 28 native ASNase) and 26 patients were treated with Graspa in the 
allergic cohort. The randomised treatment arms were not well balanced for important prognostic 
factors (age, ECOG score, immunophenotype, relapse location) as well as ADA prevalence at baseline, 
with most factors favouring Graspa. 

The trial met its primary endpoints as 1) total blood asparaginase activity was superior with Graspa 
compared with native ASNase and 2) no drug-related allergic reaction was reported with Graspa vs 13 
(46%) with native ASNase. While the safety benefit remains undisputed, the choice of the comparator 
is not considered optimal in the target patient population (relapsed disease, possible hypersensitivity 
to native asparaginase); PEGylated asparaginase, which in addition has a prolonged exposure, would 
have been more appropriate. In view of the widespread use of PEGylated asparaginase, the 
extrapolation of the safety benefit of Graspa to current clinical practice is difficult. 
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Furthermore, the proof of efficacy based on total blood asparaginase activity is not accepted, since in 
contrast, the duration of ASN depletion was significantly lower with Graspa compared with native 
ASNase. 

The clinical outcome of CR then becomes particularly relevant but its interpretation is complicated 
when patients switched to another asparaginase before CR assessment. Based on the current analysis, 
where data were imputed as failure in case of switch, discontinuation or missing value, significantly 
higher rates of complete remission were observed at the end of induction in the Graspa arm (65% vs 
36%; p=0.029). Overall, complete remission was more frequent in children and in those patients with 
no ADAs at baseline. This is expected and is in line with known prognostic factors. Furthermore, the CR 
rate in the cohort of allergic patients (50%), which was not much lower than in non-allergic patients, 
looks promising.  

Adjustment on prognostic factors was pre-specified and especially justified in view of the imbalance in 
baseline characteristics. However, given the small size of the subgroups, adjustment on all factors 
simultaneously was not possible and a logistic regression was had to be run for each covariate 
separately. Based on the current analyses, it is noted that the difference was not significant anymore 
when adjusted on age, an important prognostic factor which was not well-balanced, or on baseline ADA 
status, for which the baseline difference was also important. 

The Applicant performed an exploratory analysis of CR to identify possible predictive cut offs for ASN 
concentration or whole blood asparaginase activity using ROC curves and even proposed thresholds in 
the SmPC (on Day 6, 7.55 µM and 1052.42 U/L, respectively) as a guide for prescribers to continue 
treatment with Graspa. This is considered far too premature and more work is needed for this type of 
information to aid treatment decision with Graspa in clinical practice 

A clear description of treatment courses in all treatment arms is lacking. The proportion of patients 
that switched to another asparaginase during induction or consolidation phases was high in both 
treatment arms (according to the Assessor, 54% in the Graspa arm and 46% in the ASNase arm), 
which confounds long-term results. Numerically, more patients proceeded to the allograft procedure in 
both Graspa treatment arms (17; 65%) compared to the ASNase arm (46%). Survival data over a 36-
month follow-up period showed equivalent survival at 3 years, which is reassuring. 

The Applicant has provided supportive efficacy data from another indication, i.e., second-line 
metastatic pancreatic carcinoma. This tumour is notoriously known to be hypovascular with enhanced 
expression of asparagine synthetase (ASNS) being a component of adaptation responses to hypoxic 
conditions via neo-synthesis of asparagine. There is therefore a sound rationale for investigating the 
efficacy of asparaginase in a cancer that has a particularly poor outcome. The results of a randomised 
controlled proof of concept study, which enrolled overall 141 patients, showed significant increase in 
overall survival when Graspa was added to chemotherapy, especially in patients with a tumour 
expressing high level of ASNS (median of 21 months vs 12 months with chemotherapy only). 

3.3.8.  Conclusions on clinical efficacy 

The pivotal trial in ALL did not establish non-inferiority of Graspa to native ASNase based on an 
acceptable and valid PD endpoint (ASN depletion). However, current analyses suggest superiority of 
Graspa over native ASNase regarding a clinical relevant outcome, complete remission at the end of 
induction, but a number of issues are raised about this result in a Major Objection: 

• The results are not robust as the statistical significance becomes borderline when one missing 
value is counted as a failure; 
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• The significance is lost when adjusting for an important prognosis factor such age or for baseline 
antibody status, for which an imbalance exists in favour of Graspa; 

• The assessment of CR lacks documentation of remission for extra-medullary disease locations; 

• This is a single pivotal trial, for which a high level of statistical significance would be expected. 

In view of a number of errors and inconsistencies, a complete review of the CSR of the pivotal trial is 
requested from the Applicant in order to confirm the efficacy results currently presented. 

Importantly, the Applicant claims a broad indication as second-line treatment in relapsed/refractory 
ALL, which needs to be further justified, as the majority of submitted data relates to patients younger 
than 55 years with Graspa administered in first intention as part of induction therapy. 

3.3.9.  Clinical safety 

Safety data have been generated from 8 completed or ongoing studies; in addition to the 7 studies 
summarised in the tabulated overview, a study is ongoing in elderly patients (65 to 85 years old) with 
newly diagnosed Acute Myeloid Leukemia (AML) (study Graspa-AML 2012-01). 

The safety data are presented in two population: the overall population (N=307) and the ALL 
population (N=125), which includes all children (N=57). The cut-off date for this analysis is 28 
February 2017. 

Patient exposure 

Number of patients exposed to Graspa in the global programme: Safety Population

 
Percentages are calculated from the column N 

In the ALL safety population, the majority of the patients (109/125; 87%) received between 1-3 doses 
of Graspa. The ALL safety population comprised of 5 studies, of which 3 studies had a dosing schedule 
of up to 3 doses. In GRASPALL 2009-06 study, Graspa was to be administered during induction and 
consolidation for up to 10 doses. Of 54 patients treated with Graspa, 12 patients (22%) received 
between 4-10 doses of Graspa. 

The baseline demographic characteristics of the patients with ALL enrolled in Graspa trials are similar 
to the well described epidemiological patterns of ALL disease presentation, namely male predominance 
and bimodal age peaks in paediatric and adults. 
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In the global Safety Population, there was slight male predominance (59%), characteristic of the 
diseases under study (ALL, AML and pancreatic carcinoma). The median age at time of inclusion in 
Graspa studies was 63 years. 

Summary of demographics in the Safety Population

 

Adverse events 

Overall safety summary 

In the entire programme, 99% of patients experienced at least one AE and 73% had events that were 
considered by investigators as related to the study drug; Grade 3 or higher events occurred in 89% of 
patients were related to Graspa in 49% of the patients. Events leading to study drug discontinuation 
occurred in 14% of the patients. The majority of patients (73%) experienced at least one SAE; 
however, only 24% had SAEs related to Graspa and 3.3% had related SAEs with a fatal outcome. 
Similar trend was seen in the ALL population. 

In the ALL safety population, the AE rate was similar in children and adults. However, adult population 
(N= 68) had a higher rate of AEs leading to study drug discontinuation (12% vs. 0%), related SAEs 
(35% vs. 17%), SAEs with fatal outcome (53% vs. 19%), and related SAEs with fatal outcome (6% vs. 
2%, 4 adults and 1 child). This pattern of higher rates in adults is expected and most likely reflects the 
presence of comorbidities in this population. 
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The toxicity of Graspa did not appear dose-related although this conclusion is based on small sample 
size for the lowest doses (data not shown). 

Overall safety summary in the global and ALL population treated with Graspa

 

Most frequent treatment-emergent adverse events (TEAEs) 

The most common AEs for the ALL and entire population were myelosuppression (thrombocytopaenia, 
leukopaenia, neutropaenia, and lymphopaenia), the majority of these being Grade 3 or 4. The 
occurrence was higher in children, but most were not related to Graspa. This is line with the disease 
characteristics and the effect of multi-agent chemotherapy. 

The most frequent AEs considered study drug-related were those expected with asparaginases (see 
AEs of special interest). 

In the ALL population, most TEAEs occurred more frequently in children than in adults, especially those 
related with myelosuppression. However, decrease in coagulation and fibrinolysis factors, 
hyperbilirubinaemia, elevated GGT, hypoalbuminaemia, and hyperglycaemia were less frequent than in 
adults; this is a recognised pattern in the treatment of ALL with asparaginases. 
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Summary of TEAEs > 10% by relationship to Graspa and safety population 
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Summary of TEAEs > 10% in children and adults in the ALL population

 

Serious adverse events and deaths 

Adverse events with fatal outcome were reported for 29% of the patients in the overall safety 
population and 38% of the patients in the ALL studies. The most common cause was disease 
progression (13%, cumulating reported terms of recurrent leukaemia, disease progression and general 
physical health deterioration) followed by sepsis/septic shock (5%). 

Ten deaths were attributed to Graspa (3%), the majority as a result of an infection [sepsis/septic 
shock (3), aspergillus infection (1), streptococcal pneumonia (1)], followed by vascular complication 
[disease intestinal ischemia (1), cerebrovascular accident (1), subdural haematoma (1)], metabolic 
encephalopathy (1) and general physical health deterioration (1). 
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In the ALL studies, the most common fatal events were recurrent leukaemia and disease progression 
(22%) followed by sepsis/septic shock (3%). The most common adverse event leading to a fatal 
outcome in children was recurrent leukaemia/disease progression (14%), followed by other events 
with isolated incidence. No deaths due to sepsis/septic shock were reported for children. 

SAEs 

The most common SAEs were consistent with the underlying disease and included bone marrow aplasia 
and disease progression in the overall safety or ALL studies population. Bone marrow aplasia (including 
PTs of febrile bone marrow aplasia and bone marrow failure) was reported in 16% of the patients in 
the entire safety population and 29% in the ALL safety population. Disease progression was reported in 
10% and 23% of the patients in the entire safety population and ALL safety population, respectively. 
Of note, >93% of these were reported in children. 

SAEs of drug hypersensitivity (any drug) occurred in 12 patients (4%) and 8 patients (6%) in the 
entire population and the ALL population, respectively. 

SAEs considered related to Graspa in the ALL population are presented in the following table. 

Summary of related SAEs by age in the ALL Safety Population 

 

AEs of special interest 

Adverse Events of special interest, which are known to be associated with ASNase therapy, included: 
severe hypersensitivity reactions and infusion reactions; decreased protein (hypoalbuminaemia); 
impaired coagulation factors, and thromboembolic and haemorrhagic events; acute pancreatic events; 
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hepatic toxicity; diabetic/hyperglycaemic events; hypertriglyceridemia; neurotoxicity; infections. In 
addition, transfusion reactions related to RBC infusions were included in this list. 

Impaired coagulation 

In the overall population, 32% of the patients had impaired coagulation and fibrinolysis factors and 
tests, more patients (48%) in the ALL population. Most of the impaired coagulation parameters were 
considered study drug-related. About 3% were serious and Grade 4; most were Grade 2 and 3. 

The proportion of patients with thromboembolic events was comparable in the ALL (10%) and overall 
population (11%). Most were considered study drug-related in the ALL population (75%) but only half 
of that proportion in the overall population (36%). The majority of AEs was serious (54%) and of 
Grade ≥ 3 (64%), especially in the ALL population (75% and 92%, respectively), with 3 events being 
fatal. 

The proportion of patients with haemorrhagic events was twice as high in the overall population (21%) 
as in the ALL population (11%). Few were considered study drug-related (< 20%). The majority of AEs 
was serious (64%) and of Grade ≥ 3 (79%) in the ALL population, but fewer in the overall population 
(34% and 41%, respectively). Overall, 7 events were fatal. 

Severe hypersensitivity reactions 

Most severe hypersensitivity reactions occurred in the ALL population (12% of the patients). 
Anaphylactic reaction/shock were reported in 6 patients and considered related to Graspa in 3 
patients; however, in these cases, the reaction occurred after a switch to another asparaginase. 

Summary of severe hypersensitivity reactions 

 
[1] Analysis is performed on the number of patients with at least one event 
[3] AE with the action on the study treatment “permanently discontinued” 
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Transfusions/Infusion reactions 

The risk of allergic reactions is potentially attributed to one or more of the following causes: a) 
antibody-mediated clinical hypersensitivity reactions; b) non-antibody-mediated infusion reactions 
attributed to ASNase; and/or c) the RBC component in Graspa. The characteristics of the transfusion 
reactions in Graspa clinical trials are summarised below. 

Summary of transfusion and infusion reactions 

 

Transfusion/infusion events were reported in 13 patients (10%) of the ALL population and 47 (15%) of 
the overall population, with related events reported in 3% and 8%, respectively. None of the events 
were Grade 4 or had a fatal outcome, and all events resolved. 

In the overall population, 2 cases of transfusion-related lung injury (TRALI) were reported, related to 
Graspa in only one of the patients. Transfusion-related circulatory overload (TACO) was reported in 3 
patients, none related to Graspa. 

Acute haemolytic events related to Graspa (haemolytic anaemia, haemolysis and autoimmune 
haemolytic anaemia) were reported in 5 patients (2%) (7 events). All events were related to study 
drug. Of these, 4 events were Grade 3, two events were Grade 2 and one event Grade 1. All events 
recovered. Five events were serious, with two leading to permanent drug discontinuation. 
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Pancreatic events 

While elevated pancreatic enzymes were frequent (21% of the patients overall, 32% in the ALL 
population), the biochemical finding does not predict the occurrence of clinical pancreatitis, which 
remained infrequent. A total of 7 patients developed ASNase-associated pancreatitis; of these, 6 (5%) 
were reported in the ALL population. In 3 patients, the event was serious. Five events were considered 
related to Graspa and none of the events led to withdrawal from study drug. The outcome was 
favourable, except for 2 cases; however, none of the events was fatal. 

Hepatic toxicity 

The proportion of patients with hepatic events was slightly higher in the ALL population (66%) than in 
the overall population (47%), but clinically symptomatic events were only reported in 21% and 14%, 
respectively. The majority of hepatic events were abnormal liver function tests, mainly increased 
transaminases, gamma-glutamyl transferase, and hyperbilirubinemia. About 60% of these events were 
considered study drug-related. These events led to patient withdrawal in 2% of the patients, and to 
fatal outcome in 1 patient. 

Diabetic/hyperglycaemic events 

The proportion of patients with hyperglycaemic events was 27% in the ALL population, slightly higher 
than in the overall population (18%), but diabetes was only reported in 10 patients overall, mostly in 
older patients. The majority of events was not considered study drug-related. Only one event was 
serious and led to treatment discontinuation (in a patient with pancreatic cancer and type II diabetes). 

Hypertriglyceridaemia 

The proportion of patients with hypertriglyceridaemia was low (< 10%) and the majority was 
considered study drug-related. 

Hypoproteinaemia 

The proportion of patients with hypoproteinaemia, including hypoalbuminaemia, was about 25%. Most 
were study-drug related in the ALL population (74%), but fewer in the overall population (49%). 

Infections 

Infection events were reported in 90 (72%) patients and 188 (61%) patients in the ALL population and 
overall population, respectively. Bacterial infections were detected in 31 (25%) and 55 (18%) patients, 
fungal infections in 23 (18%) and 41 (13%) patients, and viral infections in 22 (18%) and 36 (12%), 
respectively. 

Infection events were serious events in 55 (44%) patients and 102 (33%) patients in the ALL and 
overall populations, respectively. Sepsis and septic shock occurred in 40 (32%) and 63 (20%) patients 
in the ALL population and overall population, respectively. However, it was considered as related to 
Graspa in only 3% of patients. 

Fatal events, regardless of causal relationship to Graspa treatment, were reported in 11 (9%) and 25 
(8%) patients, respectively. 

In the pivotal trial, the proportion of patients treated with Graspa who suffered from an infection 
(39/52; 75%) was higher than that of patients treated with native ASNase (16/28; 57%). However, 
the proportion of patients with infectious SAEs was comparable (42% vs 39%). In response to a CHMP 
question in the initial application, the Applicant presented these figures by treatment exposure (during 
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induction, after induction while on study treatment, after treatment); the difference appeared driven 
by infections after treatment. 

Neurotoxicity 

Events relevant for a potential neurotoxicity (part of SOC Nervous system disorders: peripheral 
neuropathy, paresthesia, ataxia, encephalopathy, seizure, syncope etc.) have been reported in 83 
patients (27%) in the overall population and 23 patients (18%) in the ALL population. 

However, related events were reported for 21 patients (7%) in the overall population and 5 patients in 
the ALL population (4% respectively); these were headache, peripheral neuropathy, paresthesia, 
dysgeusia, cerebrovascular accident, dizziness, burning feet syndrome and metabolic encephalopathy. 
Four patients presented with neurotoxicity SAEs: cerebrovascular accident (2), dizziness (1), metabolic 
encephalopathy (1) and 2 patients died respectively from cerebrovascular accident or metabolic 
encephalopathy. 

Laboratory findings 

Most laboratory abnormalities were generally reflective of the patient population undergoing intense 
therapy for ALL. The key clinical chemistry parameters of interest are those considered to be a class 
effect with ASNase treatment, including liver function tests (transaminases, GGT, and bilirubin), 
pancreatic serum enzymes (amylase and lipase), triglycerides, and blood sugar levels. Any clinically 
significant changes were captured as adverse events. 

Safety in special populations 

Overall, the incidence of any AEs and related AEs, irrespective of Grade and seriousness, was similar 
across various age groups, as shown in the following table. 



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 58/69 
 
 

Summary of TEAEs by PT and age in the overall population

 
 

Immunological events 

The antibody results obtained in the first studies of the development programme are not reliable; 
currently, only the results in the pivotal study GRASPALL 2006-09 can be assessed (see 
Immunogenicity section 3.3.3). 

Safety related to drug-drug interactions and other interactions 

No formal drug interactions were investigated in the Graspa programme. Potential interactions are 
reflected in the SmPC Section 4.5. 

The use of Graspa can lead to fluctuating coagulation factors. This can promote the tendency to 
bleeding and/or thrombosis. Caution is therefore needed when anticoagulants such as coumarin, 
heparin, dipyridamole, acetylsalicylic acid or nonsteroidal anti-inflammatory drugs are given 
concomitantly. 

Glucocorticoids are used extensively in paediatric and adult patients with ALL, as antileukaemic, anti-
inflammatory, and antiemetic agents. Traditionally, prednisone has been the glucocorticoid most 
commonly used in ALL therapy. Glucocorticoid therapy is a well-known non-traumatic cause of 
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osteonecrosis. ASNase can increase the risk of glucocorticoid-induced osteonecrosis and it is 
hypothesized that ASNase may decrease glucocorticoid clearance because of its hypoproteinemic 
effects, particularly on hepatic protein synthesis. There was no evidence of osteonecrosis with Graspa 
either in animal models or in all clinical trials. 

Discontinuation due to AEs 

In the overall population, AEs leading to study drug discontinuation were reported for 14% of the 
patients (7% related to Graspa), while in the ALL population, these were reported for 6% of the 
patients, almost all related to Graspa. No children had adverse events leading to study drug 
discontinuation. 

In the overall safety population, the most frequent events leading to drug discontinuation were general 
physical health deterioration (8 patients; all unrelated), 5 with “antibody test positive” (all related and 
leading to impossibility to produce compatible study drug), 4 with hyperbilirubinemia (2 of them due to 
progression of hepatic metastasis with biliary mechanical obstruction) and 3 with increased GGT. 

Post marketing experience 

N/A 

3.3.10.  Discussion on clinical safety 

The current safety database of Graspa (cut-off date 28-Feb or 31-Mar 2017) includes 57 children and 
250 adults, with a great proportion being elderly patients (142). The limited experience in children, the 
main target of the ALL indication, associated with short exposure (mainly 1-2 infusions) is a major 
concern. In their strategy to address this issue, the Applicant should provide the expected exposure 
and data availability for the first-line paediatric study and should also consider the participation in 
disease registries. 

It is acknowledged that RBC transfusions are frequent in the target population with ALL. 
Notwithstanding, given the formulation of Graspa, the risks inherent to repeated infusions of RBCs 
have not been sufficiently characterised and discussed. Just an alphabetic list of reactions with a 
number of reactions/complications of unknown type is not no considered acceptable; furthermore, no 
information has been provided about the age of the patients and the number of infusions received 
before the reaction onset. 

It is noteworthy that, in the whole Summary of Clinical Safety, no data have been presented for the 
control arms that have been used in the programme: chemotherapy alone and native L-ASNase. The 
control arms with chemotherapy alone should provide key information for assessing causality. The 
pooled data for the patients treated with other asparaginases (n=34) have not been presented either. 
Updated analyses should be presented. 

Almost all patients experienced AEs but only a proportion was considered by the investigators as 
related to Graspa. In the target population of patients with ALL, 82% had study drug related-AEs while 
this proportion was 73% in the overall population. There was no obvious dose-related trend for the 
incidence of AEs in the ALL population but the small sample size limits the value of this conclusion. 

In the pivotal study, 5/52 patients exposed to Graspa (10%) had an allergic reaction, serious in 2 
cases, but with no treatment discontinuation. This compared very favourably with 16/28 patients 
(57%) treated with native ASNase, including 6 (21%) with a serious reaction and 13 (46%) 
withdrawing from treatment. These data should be supported by appropriate analyses of the overall 
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updated database as requested. Notwithstanding, this finding appeared in sharp contrast with the 
immune response triggered by Graspa and is difficult to explain. Additional analyses to evaluate the 
possible relationship between ADAs and allergic reaction reactions have been requested. 

For the other AEs that are known to be associated with the use of asparaginases, their frequency in the 
pivotal trial was generally comparable to that observed in the ASNase arm. It was lower for 
hypoalbuminaemia and decrease in coagulation factors (see table below); it is unknown whether this 
observation could be a consequence of the smaller effect of Graspa on glutamine levels compared to 
native ASNase. 

  Graspa   ASNase   
  N=52   N=28   
Impaired coagulation (ATIII, PT) 13 25% 20 71% 
Thromboembolism/haemorrhage 5 10% 4 14% 
Biochemical pancreatitis 21 40% 15 54% 
Clinical pancreatitis 3 6% 5 18% 
Hyperglycaemia 11 21% 7 25% 
Hypertriglyceridaemia 5 10% 3 11% 
Elevated transaminases 31 60% 16 57% 
Hyperbilirubinaemia 8 15% 4 14% 
Hypoalbuminaemia 11 21% 12 43% 

These data should be supported by the analysis of the updated overall safety database. Beyond the 
primary endpoint results of the pivotal trial, the benefit of Graspa over other asparaginase products 
(including PEGylated asparaginase) has not been discussed in detail using the study data as well as all 
available literature data. This is important in order to contextualise the benefits of Graspa in the clinical 
setting given its additional transfusion risks. 

In the overall population, 10 cases of death were attributed to Graspa and were due to an infection in 
half the cases, hence the importance of further analyses of infections. Other main causes were a 
vascular accident. 

The analysis of SAEs and treatment discontinuation is poorly presented, and at this stage, it is very 
difficult to assess the safety profile of Graspa in terms of serious ADRs and discontinuations. The same 
is true for the analysis of TEAEs by age. Finally, a list of ADRs with associated frequencies has been 
proposed for the SmPC without any justification. Therefore, a number of additional analyses and 
clarifications have been requested. 

All the statements in the SmPC regarding the safety impact of interactions with other medicinal 
products prescribed to the target population should also be justified by the Applicant. 

3.3.11.  Conclusions on clinical safety 

The current description of the safety profile of Graspa suffers from numerous insufficiencies and an 
overall summary with critical discussion is lacking. Two major safety objections are raised: about the 
small size of the database and short exposure in children and about the insufficient characterisation of 
the transfusions risks associated with the administration of Graspa, especially with repeated infusions. 

3.4.  Risk management plan 

A Risk Management Plan, version 1.0, dated 28-09-2017 has been submitted. 
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Safety concerns  

Summary of the Safety Concerns proposed by the Applicant 

Summary of safety concerns 

Important identified risks 

 

• Thromboembolic and hemorrhagic events 
• Severe hypersensitivity reactions 
• Transfusion/infusion reactions 
• Hepatic toxicity 
• Acute pancreatitis 
• Infections 
• Hyperglycemia 
• Hypertriglyceridemia 
• Neurotoxicity 

Important potential risks 

 

• Embryotoxicity and teratogenicity 
• DDI, particularly Glucocorticoid-induced 

osteonecrosis 

Missing information 

 

• Silent inactivation 
• Hyperammonemia 
• Potential toxicities associated with prolonged 

duration of treatment beyond 10 units 
• Pregnant and breastfeeding women 
• Patients with severe renal impairment 
• Patients with cardiovascular impairment 
• Patients with severe hepatic impairment 
• Potential use beyond the approved indication 
• Medication errors 

The safety specification suffers from a number of deficiencies both in content and terminology; in 
particular, the justification for the inclusion of safety concerns in the RMP is often considered 
inadequate. Therefore, a revised version in line with GVP Module V, rev 2 should be submitted, 
including amendments of subsections SI, SIII, SIV.1, SIV.2, SIV.3, and the whole section VII. The 
Applicant should also complete the key safety findings from non-clinical studies in Table SII-2. 

The list of identified and potential risks as well as missing information is not agreed. 

Important identified risks: 

• Thromboembolism and haemorrhage should be separated and further specified. 

• Infusion reactions should be grouped with severe hypersensitivity reactions. 

• Transfusions reactions should be further specified, e.g., along the lines of “Severe transfusion 
reactions, including haemolytic anaemia, transfusion-related lung injury (TRALI), transfusion-
associated circulatory overload (TACO) and alloimmunisation after repeated use. 

• Hepatic toxicity should be further specified. 

• Acute pancreatitis should be “severe”. 

• Neurotoxicity should be further specified. 

• Infections, Hyperglycemia, Hypertriglyceridemia should not be safety concerns. 

Important potential risks: 
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• DDI in general should not be a safety concern. “Osteonecrosis induced by the combination with 
glucocorticoid” could be a safety concern, and the Applicant should consider whether it is 
“identified” rather than “potential”. 

• Embryotoxicity and teratogenicity should not be a safety concern. 

• “Loss of activity due to development of neutralising antibodies” should also be an important 
potential risk. 

Missing information 

• Hyperammonemia, Pregnant and breastfeeding women, Patients with severe renal impairment, 
Patients with cardiovascular impairment, Potential use beyond the approved indication, 
Medication errors should not be safety concerns. 

• Patients with severe hepatic impairment: As this is a contra-indication, the Applicant should 
discuss whether use in these patients is anticipated. If it is the case and a specific safety 
concern is associated with this off label use, then this specific safety issue should be discussed 
and might be added as a safety concern, e.g., “hepatotoxicity in patients with prior severe liver 
impairment”. 

• Potential toxicities associated with prolonged duration of treatment beyond 10 units: The 
Applicant should discuss whether such prolonged use is anticipated in ALL and further specify 
the safety concerns. The two following aspects are considered more relevant: 

o In clinical trials, exposure beyond 2 infusions was very limited in children; the 
Applicant should discuss whether specific safety concerns can be expected with 
repeated infusions in young children, including immunogenicity and transfusion 
reactions. 

o In addition, the safety concerns with repeated infusions should be addressed in other 
subpopulations at increased risk of transfusion reactions, such as multiparous women 
and poly-transfused patients. 

Pharmacovigilance plan 

The Applicant proposes routine pharmacovigilance to monitor and further characterise the safety 
concerns. Targeted questionnaires /follow-up forms are proposed for hypersensitivity, transfusion 
reaction, liver injury and pregnancy. 

Considering the long list of proposed safety concerns and taking into account the guidance provided in 
GVP Module V, the MAH should consider how best to address the uncertainties in the B/R as specified 
in the list of safety concerns in the RMP. The current list implies that there are many uncertainties 
around the safety profile of Graspa that would warrant further characterisation and possibly 
minimisation with additional measures. 

The proposed routine pharmacovigilance by the Applicant is in line with the measures in place for other 
asparaginase containing medicinal products (such as Spectrila). However, in line with the conclusion of 
the CHMP Rapporteurs, some uncertainty regarding the safety profile of Graspa exists – especially 
concerning safety in children, the risks with regard to repeated transfusions, immune response and 
infections. The Applicant should discuss how more information on these safety concerns can be 
obtained in addition to routine pharmacovigilance. 
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Risk minimisation measures 

Proposal from Applicant for risk minimisation measures 

Safety concern Routine risk 
minimisation 
measures 

Additional risk 
minimisation 
measures 

Important identified risk 
Thromboembolic and haemorrhagic events  SmPC sections 4.3, 4.4, 

4.5 and 4.8 
None 

Severe hypersensitivity 
reactions 

SmPC sections 4.3, 4.4 
and 4.8 

None 

Transfusion/infusion reactions SmPC sections 4.2, 4.4 
and 4.8 

None 

Hepatic toxicity SmPC sections 4.2, 4.3, 
4.4 and 4.8 

None 

Acute pancreatitis SmPC sections 4.3, 4.4 
and 4.8 

None 

Infections SmPC sections 4.4, 4.5 
and 4.8 

None 

Hyperglycemia SmPC sections 4.4 and 
4.8 

None 

Hypertriglyceridemia SmPC sections 4.4 and 
4.8 

None 

Neurotoxicity SmPC sections 4.4 and 
4.8 

None 

Important potential risk 
Embryotoxicity and 
teratogenicity 

SmPC sections 4.4, 4.5 
and 4.6 

None 

DDI, particularly Glucocorticoid induced 
osteonecrosis 

SmPC section 4.5 None 

Missing Information 
Silent inactivation None  None 
Hyperammonemia SmPC section 4.4 None 
Potential toxicities associated with prolonged 
duration of GRASPA treatment beyond 10 units 

SmPC sections 4.2 None 

Pregnant and breastfeeding 
women 

SmPC sections 4.4, 4.5 
and 4.6 

None 

Patients with severe renal 
impairment 

SmPC sections 4.2 and 
4.4 

None 

Patients with cardiovascular impairment SmPC sections 4.2 and 
4.4 

None 

Patients with severe hepatic impairment SmPC sections 4.3 None 
Potential use beyond approved indication SmPC sections 4.1 None 
Medication errors SmPC sections 4.2 None 
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The proposed routine risk minimisation is in line with other asparaginase containing products such as 
Spectrila. For Graspa specifically information is provided regarding the RBC transfusion through routine 
risk minimisation. Graspa will be administered by specialised healthcare professionals. The product is 
specifically made for an individual patient and measures are proposed to ensure the right product is 
used in the right patient. At this point in the procedure, the preliminary conclusion is that routine risk 
minimisation seems sufficient, pending further discussion at CHMP. 

Conclusion 

The CHMP and PRAC considered that the risk management plan version 1.0 could be acceptable if the 
Applicant implements the changes to the RMP as detailed in the endorsed Rapporteur assessment 
report and in the list of questions in section 6.3.  

3.5.  Pharmacovigilance system 

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

4.  Orphan medicinal products 

Orphan designation 

According to the conclusion of the COMP (Opinion dated 27/10/2006) the prevalence of the “condition” 
acute lymphoblastic leukaemia is 0.5 per 10,000 individuals in the EU. 

Similarity 

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

5.  Benefit risk assessment 

5.1.  Therapeutic Context 

5.1.1.  Disease or condition 

The claimed indication for Graspa is, in combination with multi-agent chemotherapeutic regimens, the 
treatment of children and adult patients with Philadelphia chromosome negative acute lymphoblastic 
leukaemia (ALL), who have either relapsed or failed first line treatment. 

The target population of ALL indication comprises mostly children, with a peak between 1 and 4 years. 
Ph+ ALL is excluded from the indication as it is treated with a tyrosine kinase inhibitor combined with 
chemotherapy. 

L-asparaginase is an integral component of multi-agent chemotherapy regimens in ALL, especially in 
children, regardless of therapy line. The claimed indication is for second-line treatment of a population 
with relapsed or refractory ALL, i.e. patients who have already been exposed to asparaginase during 
first-line therapy. However, the indication is not specific in terms of intent, i.e. Graspa may be used at 
the initiation of treatment as well as after discontinuation of a previous asparaginase due to toxicity or 
inactivation. 
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5.1.2.  Available therapies and unmet medical need 

In patients with relapsed/refractory disease, allogenous stem cell therapy (SCT) has long been 
considered the standard of care and best chance for a durable response, optimally after achieving a 
second complete remission. The chemotherapy regimens used to complete remission vary by 
institution and protocol but is often the same 4-drug induction used at initial diagnosis, consisting of 
vincristine, steroids, asparaginase, and an anthracycline. Recently marketed novel targeted therapies 
may offer a chance of cure without SCT but have also significant toxicities. 

Graspa is a novel formulation of L-asparaginase encapsulated within erythrocytes, where it is able to 
exert its enzymatic activity while being protected from degradation in blood and from neutralisation by 
anti-asparaginase antibodies. 

5.1.3.  Main clinical studies 

Because it is a novel formulation of asparaginase, the objective of the clinical development was to 
show that Graspa had at least equivalent pharmacodynamic effects to native L-asparaginase with a 
better safety profile, i.e. fewer allergic reactions. In addition, it was expected to trigger a lower 
immune response. 

Given the rarity of the condition, a single pivotal trial was conducted in the target population. It was an 
open-labelled randomised comparative trial vs native L-asparaginase in non-allergic patients (i.e., with 
history of allergic reactions of Grade < 2). A concomitant cohort of allergic patients, with a history of 
allergic reactions of Grade 2-3, was treated with Graspa. 

The primary efficacy endpoint, duration of asparagine (ASN) depletion, was subsequently changed to 
duration of whole blood asparaginase activity above a threshold (100 U/L) that corresponded to an 
acceptable target concentration for plasma asparaginase activity (PK endpoint). At least non-inferiority 
for this endpoint was to be demonstrated. The co-primary endpoint was the occurrence of allergic 
reactions, for which superiority of Graspa had to be demonstrated. About 30 patients were treated in 
each arm of this study. The dose of Graspa administered was 150 U/kg, the currently recommended 
dose. 

5.2.  Favourable effects 

The duration of whole blood asparaginase activity > 100 U/L was significantly superior with Graspa 
(mean = 18.9 days) than with native ASNase (mean = 8.5 days) (p = 0.001). The occurrence of 
allergic reactions was significantly lower with Graspa (0) than with native ASNase (13; 46%) (p < 
0.001). 

The complete remission rate (CR) at the end of the induction phase was higher with Graspa (17/26; 
65%) than with native ASNase (10/28; 36%) (p = 0.029). Minimum residual disease in patients having 
achieved CR was comparable in both arms (53% and 58%, respectively). The overall survival curves 
were broadly comparable. 

5.3.  Uncertainties and limitations about favourable effects 

The duration of ASN depletion < 2 µM was significantly longer with ASNase (11.6 days) than with 
Graspa (6 days). This confirmed a trend observed in an earlier dose-response trial. 

ASN depletion is considered a valid surrogate marker of efficacy. In contrast, the use for total blood 
asparaginase activity, which is for its most part encapsulated within RBCs, of the same conventional 
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threshold as for plasma asparaginase activity is not based on any sound scientific rationale and cannot 
be accepted without further validation. 

The CR results are not robust as the statistical significance becomes borderline when one missing value 
is counted as a failure. Furthermore, the significance is lost when adjusting for an important prognosis 
factor such age or for baseline antibody status, for which an imbalance exists in favour of Graspa. 

Importantly also, the assessment of CR lacks documentation of clinical criteria (in particular for extra-
medullary disease) as only CBC and bone marrow data have been provided. 

This is a single pivotal trial, for which a high level of statistical significance would be expected. 

The product used in this trial is not representative of the commercial product. In fact, the native 
asparaginase, which is the drug substance of the product used in most clinical trials, differs at the 
analytical level from the recombinant asparaginase, which is the drug substance of the commercial 
product. 

5.4.  Unfavourable effects 

The overall safety database comprises 307 patients who have received Graspa, including 125 patients 
in the target ALL population. 

Almost all patients experienced AEs but only a proportion was considered by the investigators as 
related to Graspa. In the target population of patients with ALL, 82% had study drug-related AEs and 
62% had related AEs of Grade ≥ 3. These proportions were lower in the overall population (73% and 
49%, respectively). 

The proportion of patients with study drug-related SAEs was roughly similar in the ALL (27%) and 
overall population (24%). In the overall population, 10 cases of death were attributed to Graspa and 
were due to an infection in half the cases; other main causes were a vascular accident. 

The most common AEs were associated with myelosuppression (thrombocytopaenia, leukopaenia, 
neutropaenia, and lymphopaenia), the majority of these being Grade 3 or 4. Their occurrence was 
higher in children, but most were not considered related to Graspa. 

Adverse reactions known to be associated with the use of asparaginase were reported in the ALL 
population with the following incidence: hypersensitivity reactions (5%); impaired coagulation factors 
(39%), thromboembolism (7%), haemorrhage (< 1%); transfusion reactions (3%); pancreatitis (3%); 
hepatotoxicity, mainly abnormal liver function tests (43%); hyperglycaemia (12%); hypoproteinaemia 
(18%); hypertriglyceridaemia (6%). 

Except for allergic reactions, the frequency of these events in the pivotal trial was generally 
comparable to that observed in the ASNase arm. It was lower for hypoalbuminaemia and decrease in 
coagulation factors; it is unknown whether this observation could be a consequence of the smaller 
effect of Graspa on glutamine levels compared to native ASNase. 

Immunogenicity using a validated assay was only assessed in the pivotal trial; 8/26 (33%) patients 
had a negative pre-treatment sample and seroconverted during Graspa treatment vs 4/28 (16%) 
during ASNase treatment. The concentration of binding ADA was stable throughout the study in the 
native ASNase arm but increased in the Graspa arm. 



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 67/69 
 
 

5.5.  Uncertainties and limitations about unfavourable effects 

The current safety database of Graspa includes 57 children and 250 adults, with a great proportion 
being elderly patients treated for other indications at the dose of 100 U/kg. There is limited experience 
in children, the main target of the ALL indication, and this is associated with short exposure (mainly 1-
2 infusions). 

The transfusion reactions have been poorly characterised while this is a key concern with Graspa, 
especially after repeated administrations. 

The safety data of the control arms in the clinical programme have not been presented, and in general, 
the safety profile of Graspa is poorly described. 

Pre-treatment ADAs appeared to have an effect on PK, PD, and CR, but immunogenicity data currently 
available are not sufficient to draw any conclusion on ADA incidence and their impact on PK and PD. In 
addition, no neutralisation assay has been developed yet. 

5.6.  Effects Table 

Effects Table for Graspa in R/R Ph- ALL 

Effect Short 
Description 

Unit GRASPA ASNase Uncertainties/ 
Strength of evidence 

Refere
nces 

Favourable Effects 

ASNase 
activity 

Duration of 
ASNase activity in 
whole blood > 100 
U/L 

Mean 
(days) 
95%CI 

18.9 
[16.7; 
21.0] 

8.5 
[6.0; 
11.1] 

Significantly longer with 
Graspa; threshold 
without sound scientific 
rationale; no clear 
correlation with ASN 
depletion 

2009-06 

ASN 
depletion 

Duration of ASN 
plasma level < 
2µM 

Mean 
(days) 
95%CI 

6.0 
[4.0; 8.0] 

11.6 
[8.8; 
14.4] 

Significantly shorter with 
Graspa; ASN assay may 
favour free ASNase due 
to ex vivo ASN hydrolysis 

2009-06 

HS Study drug-related 
allergic reactions 
during induction 

N (%) 0 13/28 
(46%) 

Significant difference; 
potential bias due to OL 
design; consistent results 
in sensitivity analysis 
without causality 

 

CR Complete 
remission at the 
end of induction 
(with imputation) 

N (%) 17/26 
(65%) 

10/28 
(36%) 

No documentation of 
extra-medullary 
remission; confounded 
by high switching rate 

2009-06 

MRD Minimum residual 
disease <10-3 cells 

N (%) 10/18 
(53%) 

7/12 
(58%) 

 2009-06 

OS Survival rate at 24 
months 

% 69% 61%  2009-06 

Unfavourable Effects 

HS Allergic reactions N (%) 5/52 
(10%) 

16/28 
(57%) 

 2009-06 

IC Impaired 
coagulation 

N (%) 13/52 
(25%) 

20/28 
(71%) 

 2009-06 
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Note: the ADR rates relate to the whole study duration of the pivotal trial (GRASPALL 2009-06); the results for 
Graspa take into account all patients treated with Graspa (non-allergic and allergic arms) 

5.7.  Benefit-risk assessment and discussion 

5.7.1.  Importance of favourable and unfavourable effects 

No new data on the efficacy of Graspa in the claimed indication have been submitted since the initial 
application, and therefore, this evaluation is still not considered conclusive. In the pivotal trial, as well 
as in an earlier trial with a control arm using native ASNase, the duration of ASN depletion was 
significantly shorter with Graspa than with native ASNase. ASN depletion is still considered the only 
valid marker of efficacy, which has been correlated with clinical outcomes, and the trial requested by 
the PDCO in first-line treatment will use ASN depletion as primary endpoint. The extrapolation of the 
widely accepted target concentration for plasma asparaginase activity to the concentration in whole 
blood has no sound scientific rationale, the more so because of the absence of clear correlation with 
ASN depletion. 

The Applicant’s argument that issues with blood processing result in ASN concentration being 
underestimated with free conventional asparaginases, and therefore, penalise Graspa in a comparison 
based on this parameter, is well taken. The Applicant has developed an improved ASN assay that 
should correct for this phenomenon but no data with this assay have been submitted. 

In the updated analysis of complete remission at the end of induction, the difference in favour of 
Graspa has become statistically significant. However, significance is lost when adjustment is performed 
on age or pre-treatment anti-asparaginase antibodies, important prognostic factors for which an 
imbalance between treatment arms was observed. Furthermore, documentation of the results on 
extra-medullary disease location is still lacking. Overall, the result of this post-hoc analysis in a small 
single pivotal trial is not sufficiently robust to outweigh the failure of the pharmacodynamic outcome. 

The only positive outcome for Graspa remains the low incidence of allergic reactions, which is 
supported by new safety information from other clinical trials (about 3% of severe hypersensitivity 
reactions reported). However, this poses a new problem as immunogenicity data are now available for 
the pivotal trial and do not support lower immunogenicity of Graspa; actually, more patients 
seroconverted on Graspa than on native ASNase. Therefore, more immunogenicity data are needed to 
draw any conclusion, in particular on the key issue of silent inactivation. 

There are other major uncertainties about the safety of Graspa. The exposure in children, especially in 
young children, is limited (45 patients < 11 years) while they represent the core of the target 
population. Furthermore, the majority of children received only 1-2 infusions of Graspa, which may not 

THR/HEM Thromboembolism
/haemorrhage 

N (%) 5/52 
(10%) 

4/28 
(14%) 

 2009-06 

BPANC Biochemical 
pancreatitis 

N (%) 21/52 
(40%) 

15/28 
(54%) 

 2009-06 

CPANC Clinical 
pancreatitis 

N (%) 3/52 
(6%) 

5/28 
(18%) 

 2009-06 

LFT Elevated 
transaminases 

N (%) 31/52 
(60%) 

16/28 
(57%) 

 2009-06 

GL Hyperglycaemia N (%) 11/52 
(21%) 

7/28 
(25%) 

 2009-06 

ALB Hypoalbuminaemia N (%) 11/52 
(21%) 

12/28 
(43%) 

 2009-06 



 
Graspa 
Withdrawal Assessment Report   
EMA/CHMP/438029/2018 Page 69/69 
 
 

be representative of treatment exposure in a post-marketing setting. This low number of Graspa 
administrations is partly due to discontinuation decided by the clinician in view of the lack of ASN 
depletion, but if Graspa is authorised, its repeated use is likely to increase. 

Furthermore, given the formulation of Graspa, the risks inherent to infusions of RBCs have not been 
sufficiently characterised, especially those related to repeated infusions; the transfusion reactions have 
been poorly described. This is a concern in young children, and also in subpopulations at increased risk 
of transfusion reactions, such as multiparous women and poly-transfused patients. 

The rates of other well-known toxicities of asparaginase seem to be consistent with (or lower than) 
those reported with free asparaginases although this was not adequately discussed by the Applicant. 

5.7.2.  Balance of benefits and risks 

This second application of Graspa raises more questions than it provides answers. The poor correlation 
between PK, PD and CR as well as between immunogenicity and allergic reactions questions the 
mechanism of action claimed by the Applicant. This would not preclude an MAA, but in this instance, 
since a comparative adequately powered non-inferiority trial based on clinical outcomes is unrealistic 
due to the rarity of the disease, strong pharmacodynamic evidence is required to support efficacy. 
Likewise, immunogenicity being a key issue with free asparaginases, appropriate characterisation of 
the immunogenicity of Graspa is required to evaluate its benefit/risk profile in the different treatment 
lines and intentions. 

The benefit/risk balance is currently undetermined. 

5.7.3.  Additional considerations on the benefit-risk balance 

The re-submission of this application is considered very premature as the Applicant has not addressed 
most key issues already raised in the initial application, and without new information, it is unlikely that 
these can be addressed. In addition, the product used in all completed trials is not representative of 
the commercial product. In fact, the native asparaginase, which is the drug substance of the product 
used in most clinical trials, differs at the analytical level from the recombinant asparaginase, which is 
the drug substance of the commercial product. 

5.8.  Conclusions 

The overall B/R of Graspa is negative. 

 


	Table of contents
	List of abbreviations
	1.   Recommendations
	Questions to be posed to additional experts
	Inspection issues
	GMP inspection
	GCP inspection

	New active Substance status

	2.  Executive summary
	2.1.  Problem statement
	2.1.1.  Disease or condition
	2.1.2.  Epidemiology
	2.1.3.  Biologic features, aetiology and pathogenesis
	2.1.4.  Clinical presentation, diagnosis and stage/prognosis
	2.1.5.  Management

	2.2.  About the product
	2.3.  The development programme/compliance with CHMP guidance/scientific advice
	2.4.  General comments on compliance with GMP, GLP, GCP
	2.5.  Type of application and other comments on the submitted dossier

	3.  Scientific overview and discussion
	3.1.  Quality aspects
	3.1.1.  Introduction
	3.1.2.  Active Substance
	General Information
	Manufacture, process controls and characterisation
	Specification, analytical procedures, reference standards, batch analysis, and container closure
	Stability
	3.1.3.  Finished Medicinal Product
	Description of the product and Pharmaceutical Development
	Manufacture of the product and process controls
	Product specification, analytical procedures, batch analysis
	Stability of the product
	Adventitious agents
	3.1.4.  Discussion and conclusions on chemical, pharmaceutical and biological aspects

	3.2.  Non-clinical aspects
	3.2.1.  Pharmacology
	3.2.2.  Pharmacokinetics
	3.2.3.  Toxicology
	3.2.4.  Ecotoxicity/environmental risk assessment
	3.2.5.  Discussion on non-clinical aspects
	3.2.6.  Conclusion on non-clinical aspects

	3.3.  Clinical aspects
	 Tabular overview of clinical studies
	3.3.1.  Pharmacokinetics
	3.3.2.  Pharmacodynamics
	3.3.3.  Immunogenicity
	3.3.4.  Discussion on clinical pharmacology
	3.3.5.  Conclusions on clinical pharmacology
	3.3.6.  Clinical efficacy
	Dose-response studies and main clinical studies
	Summary of main efficacy results
	Summary of efficacy for trial GRASPALL 2009-06

	Clinical studies in special populations
	Analysis performed across trials (pooled analyses AND meta-analysis)
	Supportive study
	3.3.7.  Discussion on clinical efficacy
	Design and conduct of clinical studies
	Efficacy data and additional analyses

	3.3.8.  Conclusions on clinical efficacy
	3.3.9.  Clinical safety
	Patient exposure
	Adverse events
	Serious adverse events and deaths
	Laboratory findings
	Safety in special populations
	Immunological events
	Safety related to drug-drug interactions and other interactions
	Discontinuation due to AEs
	Post marketing experience
	3.3.10.  Discussion on clinical safety
	3.3.11.  Conclusions on clinical safety

	3.4.  Risk management plan
	Safety concerns
	Pharmacovigilance plan
	Risk minimisation measures
	Conclusion

	3.5.  Pharmacovigilance system

	4.  Orphan medicinal products
	Orphan designation
	Similarity

	5.  Benefit risk assessment
	5.1.  Therapeutic Context
	5.1.1.  Disease or condition
	5.1.2.  Available therapies and unmet medical need
	5.1.3.  Main clinical studies

	5.2.  Favourable effects
	5.3.  Uncertainties and limitations about favourable effects
	5.4.  Unfavourable effects
	5.5.  Uncertainties and limitations about unfavourable effects
	5.6.  Effects Table
	5.7.  Benefit-risk assessment and discussion
	5.7.1.  Importance of favourable and unfavourable effects
	5.7.2.  Balance of benefits and risks
	5.7.3.  Additional considerations on the benefit-risk balance

	5.8.  Conclusions


