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ALL is a rare disease and occurs  
2 in 100,000 people annually1. The 
risk of developing ALL is highest in 
children below 5 years of age and in 
adults above the age of 50.
 
Globally, there are more than  
0.8 million prevalent cases of ALL. 
There are about 15,600 prevalent 
cases in India making ALL 
the commonest cancer in children2.

CURRENT TREATMENT ISSUES
Asparaginase, an enzyme obtained 
from microbial source is a critical 
component of multidrug treatment 
of ALL. There are three kinds of 
asparaginase available in the market

• Native asparaginase from E. coli – 
native asparaginase

• PEGylated version of the native 
asparaginase from E. coli –  
Pegaspargase

• Native asparaginase from Erwinia 
chrysanthemi – Erwinase

Patients develop hypersensitivity 
to ‘native asparaginase’, since it is 
obtained from a microbial source, and 
need to be switched to pegaspargase, 
the PEGylated form of  ‘native 
asparaginase’.  
 

Since hypersensitivity is a known 
outcome, in developed nations 
pegaspargase is used as a first line 
treatment and Erwinase as second 
line treatment for ALL. Pegaspargase 
is very expensive and thus forces 
the developing countries to use 
the non-PEGylated version, ‘native 
asparaginase’, which invariably 
sensitizes the patients during a course 
of chemotherapy.  

Pegaspargase is preferred over native 
asparaginase due to its longer half 
life, the requirement of fewer dose 
and sustained therapeutic activity 
through the course of treatment. 

There are two major problems with 
pegaspargase -  affordability and 
accessibility.  

The current treatment is very 
expensive and the liquid preparation 
has inherent challenges with 
cold-chain shipment, handling, 
and storage of this drug in harsh 
environments prevalent in India and 
other tropical countries.

Acute Lymphoblastic Leukemia (ALL) is a cancer of 
the blood and bone marrow. ALL is the most common 
type of childhood cancer yet it is considered a rare 
disease. ALL is curable with survival rates up to 
90% in developed economies under a standardized 
chemotherapy regimen but fatal if untreated. 

ALL
A RARE  
CHILDHOOD 

CANCER

GLOBALLY
2 IN 100,000

ANNUAL INCIDENCE1

USA
~3,000

ANNUAL INCIDENCE

INDIA
~6,000

ANNUAL INCIDENCE2

Asparaginase 
 from E. coli

• First line therapy in 
developing countries

• Discontinued in US
• Low quality and low 

bioavailability of all 
generics

Pegaspargase   
• First line therapy in 

developed countries
• Second line therapy in 

developing countries
• Innovator product 

expensive and need to 
be imported

Asparaginase 
 from Erwinia

• Second line therapy in 
developed countries

• Very expensive and not 
available in developing 
countries including 
India.



Pegaspargase is prepared by 
the pegylation of native E. coli 
asparaginase. 

Pegaspargase is safe, effective, 
and economical for the treatment 
of ALL considering the half-life 
and hypersensitivity of the native 
L-Asparaginase. Considering these 
facts pegaspargase has been 
included in the WHO essential list 
of medicine 20213. 

GENNOVA’S INNOVATION
Gennova is committed to this 
orphan disease and is walking the 
path to create solutions for various 
asparaginase formulations.

The development of recombinant 
asparaginase is a novel way of 
ensuring quality as it is governed by 
stringent regulatory rules which are 
globally harmonized.  

Gennova was the first company in 
India to rise to the cause of the ALL, 
an orphan disease. In 2014, Gennova 
launched an affordable quality-
assured pegaspargase, Hamsyl®, 
bringing the drug cost down to 
one-third the price of the innovator 
product. This launch ensured that 
patients of ALL in India have access 
to the best medications. The product 
quality was independently attested 
by the paediatric and haematology  
clinical community & this is the 
only generic to establish its clinical 
bioequivalence with the innovator 
product. 

Gennova’s innovation around high 
cell density fermentation, genetic 
manipulations for its microbial 
products, and cost-effective 
PEGylation technology puts itself 
in a unique position to address 
the availability of the asparaginase 
portfolio of products. 

Gennova has developed a novel 
storage stable formulation of 
pegaspargase and have filed  
Patent Corporation Treaty (PCT)  
to protect its IP. 

1. Acute lymphoid leukemia — Level 4 cause. Institute for Health Metrics and 
Evaluation https://www.healthdata.org/results/gbd_summaries/2019/acute-
lymphoid-leukemia-level-4-cause (2020)

2. https://vizhub.healthdata.org/gbd-results/
3. https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2021.02
4. https://pubmed.ncbi.nlm.nih.gov/32628582/

A prospective, open label,  
randomized, active control, parallel 
design, comparative PK study of 
IM Hamsyl® versus Oncaspar® in 
pediatric patients with relapsed  
cases of ALL

Human Clinical Study4

• Hamsyl® is bioequivalent to innovator 
product in this study.

• Trough asparaginase level of >100 IU/L 
with Hamsyl® at 1000 IU/m2 observed to 
be comparable with innovator product.

• Overall survival rate of Pegaspargase 
treatment in relapsed cases of ALL >70% 
at 2 year.

• Hamsyl® was well tolerated and found to 
be safe and efficacious in the relapsed 
patients of ALL.
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abstract
PURPOSE Pegylated asparaginase is comparatively safer than native asparaginase in the management of acute
lymphoblastic leukemia (ALL). However, the high price and nonavailability in low- and middle-income countries
limits its use. In 2014, the first generic of pegaspargase (Hamsyl) was approved in India for use as a second-line
treatment option for ALL. The aim of this study was to assess whether the generic pegaspargase (the test
product) was bioequivalent with the reference product (Oncaspar).

PATIENTS AND METHODS This study was an open-label, parallel-group, comparative pharmacokinetic study in
pediatric patients with relapsed ALL receiving their first dose (1,000 IU/m2) of pegaspargase administered
intramuscularly. Patients were randomly assigned 1-to-1 to either the test or the reference product. The 2
formulations were considered equivalent if the 90% CIs for area under the plasma asparaginase activity–time
curve (AUC0-t) geometric mean test-to-reference ratio was within 75% to 133%.

RESULTS Twenty-nine patients (6-18 years of age) were enrolled in this study, of whom 24 completed the study
criteria and were considered for safety analysis (5 patients were ineligible for the assessment). Three patients
were excluded from analysis, because of presence of anti-asparaginase antibodies, leaving 21 patients who were
considered for bioequivalence pharmacokinetics data. The point estimate of AUC0-t for the test-to-reference
ratio was 95.05 (90% CI, 75.07% to 120.33%). Maximum plasma concentration, trough concentrations (day
14), half-life, volume of distribution, drug clearance, and changes in the asparagine and glutamine levels were
not significantly different between products. Adverse events were comparable in both groups.

CONCLUSION Generic and reference pegaspargase had equivalent pharmacokinetics with comparable safety.
This could be a safe and cost-effective alternative for patients with ALL, especially in low- and middle-income
countries.

JCO Global Oncol 6:1009-1016. © 2020 by American Society of Clinical Oncology
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INTRODUCTION

Acute lymphoblastic leukemia (ALL) is a malignant
conversion of rapidly growing lymphoid progenitor
cells.1,2 Patients with ALL in higher-income countries
have better survival rates (. 80%) than do those in
low- and middle-income countries (LMICs), for whom
ALL survival rates are lower and range from 36% to
53%, which could be due to limitations in health care,
differences in general health, and maybe the biology
of ALL.3,4 Furthermore, approximately 15% to 20%
of pediatric ALL cases relapse after first complete
remission, and these cases are usually treated with
either chemotherapy and/or hematopoietic stem cell
transplant.1,5 In all the ALL treatment protocols,
L-asparaginase is a key drug of combination chemotherapy

regimens.6-8 Three types of asparaginases are approved
for ALL: native Escherichia coli L-asparaginase, pegy-
lated asparaginase (pegaspargase), and native Erwinia
L-asparaginase (isolated from Erwinia chrysanthemi).6

Currently, in India, native L-asparaginase is approved
for use in first-line of treatment of ALL; however, it is
a matter of concern that, compared with the established
norms, available generic formulations of L-asparaginase
in India are found to have subtherapeutic asparaginase
activity in the patients.9

L-asparaginase efficacy is limited by silent immunity
and acute allergic reactions,8 which necessitate
switching to Erwinia L-asparaginase. To overcome these
limitations, pegylated formulations of Escherichia coli
L-asparaginase were developed and approved by the
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CLINICALLY PROVEN TO BE BIOEQUIVALENT TO INNOVATOR PRODUCT
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Patent for a Lyophilized 
Composition of Pegaspargase 
 FILED
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Gennova Biopharmaceuticals Limited,
 headquartered in Pune, India, is a biotechnology 

company dedicated to the development,  production 
and commercialization of bio-therapeutics to address 

life-threatening diseases across various indications. 
Incorporating recombinant DNA technologies 

together with innovative bio-manufacturing practices, 
Gennova has created cost effective solutions for 

manufacturing and successfully commercializing 
bio-therapeutics across cardiovascular, neurology, 
nephrology and oncology markets. Gennova has 

developed an mRNA-based platform 
technology for a COVID-19 

vaccine.

in Pharmaceuticals, 
Healthcare and Biotech

Best 
Workplaces™

INDIA
2022

Great
Mid-size
Workplaces

™
INDIA
2023

for Millennials

Best 
Workplaces™

INDIA
2023

GENNOVA BIOPHARMACEUTICALS LIMITED
Registered Office:
Plot No. P-1 & P-2, IT-BT Park, Phase-II, M.I.D.C.
Hinjawadi, Pune – 411057, Maharashtra, India 

R&D Address:
BTS – 2 Building, Chrysalis Enclave, Block – 2, Plot -2
TCG International Biotech Park, Phase II, MIDC, Hinjawadi
Pune – 411 057, Maharashtra, India 

Manufacturing Address:
Block – 1, Plot P1 & P2, IT-BT Park, Phase II, MIDC, Hinjawadi 
Pune – 411 057, Maharashtra, India


