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Biosimilars for Healthcare Professionals

Licensing and prescribing 
biosimilars in Australia
Professor David A Power, MD, PhD, FRCP, FRACP

Some years ago, Australian regulatory authorities decided 
to follow the path laid down by the European Medicines 
Agency in adopting a process for approval of biosimilars. 
This has been a largely successful process, resulting in 
the licensing of biosimilars for many peptides, especially 
epoetin and granulocyte colony-stimulating factor (G-CSF). 
Aside from the availability of multiple agents, pricing has 
been signifi cantly aff ected by the ability of hospital phar-
macies to tender for supply of a particular drug, restricting 
choice in their hospitals to one of a number of agents with 
identical or similar pharmacodynamics and mechanisms of 
action. Increasingly, however, patients are opting to have 
supplies of these expensive drugs delivered by community 
pharmacies. This has the potential to dilute cost savings 
and increase the complexity of pharmacovigilance.
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The Australian context
In Australia, licensing of drugs is 
performed by the Therapeutic Goods 
Administration (TGA), a government 
body operating under a national legisla-
tive framework that evaluates drugs for 
safety and effi cacy and then licenses them 
for use in Australia. It is the Australian 
equivalent of EMA in the EU or FDA in 
the United States. Once licensed by TGA, 
there is a system of cost subsidy for drugs, 
called the Pharmaceutical Benefi ts Scheme 
(PBS), whose role is to balance cost and 
the contribution of an individual drug to 
an improved outcome for patients. This 
dual approval process prior to listing of a 
drug on the list for subsidy strongly infl u-
ences use of drugs in Australia. It has been 
relatively unusual for a drug to be widely 
prescribed before it is listed on the PBS, 
although delays in PBS listing of expen-
sive therapies can increase non-PBS use.

The Australian healthcare system
Australia has both a universal healthcare 
system, free at the point of delivery, and a 
private healthcare system that run side by 
side. Patients within either system can cross 
to the other. The federal or national gov-
ernment has generally subsidized drugs, 
although they are not free, but subsidy does 
not occur for drugs used by hospital inpa-
tients. The Australian Government, there-
fore, subsidizes the vast majority of drugs 
used by outpatients, including patients 
receiving kidney dialysis. Similar to many 
countries in the EU, Australia operates a 
reference pricing system [5]. Non-innova-
tor products have to demonstrate a price 
advantage over existing agents.

Approach of the TGA to licensing of 
biosimilars
Almost as soon as the commercial 
advantages of licensing biosimilar drugs 
was noted in Europe, TGA moved to 
adopt key recommendations of the 
European Union. In August 2008, multiple 
EMA guidelines were reviewed and then 
adopted [6,7]. Although the number of 
drugs that have used the biosimilar 
licensing system in Australia is small so 
far, the system clearly works as planned. 
One potential reason for the small number 
of biosimilars licensed in Australia is the 
small size of the market, with the popula-
tion reaching 23 million only recently.

Epoetin biosimilars
There are currently fi ve epoetins 
registered for reimbursment on the 
PBS in Australia; epoetin alpha (Eprex, 
Janssen-Cilag), epoetin beta (Aranesp, 
Roche), darbepoetin (Amgen), epoetin 
lambda (Novicrit, Novartis), and methoxy 
polyethylene glycol-epoetin beta (Mircera, 
Roche) [8]. Of these, only epoetin lambda 
is a biosimilar. Although accepted as a bio-
similar to epoetin alpha, TGA insisted that 
it use a different International Nonpro-
prietary Name (INN) to distinguish it from 
that product, reasoning that glycosylation 
could not be demonstrated to be identical. 
The new INN is only used in Australia. As 
in other jurisdictions, Novicrit is restricted 
to intravenous use due to the absence of 
data supporting the safety of subcutane-
ous use. The drug was considered not to 
be interchangeable with other epoetins, 
primarily for this reason.

D
espite ongoing debate 
regarding safety and cost-
effectiveness [1-3], it is 
generally accepted that the 
emergence of biosimilars 

has the potential to deliver a signifi cant 
fi nancial advantage to healthcare 
providers. The problem has been to 
license these products rapidly but with 
suffi cient assessment to ensure safety and 
effi cacy. These products are not identical 
to the innovator drugs that preceded them, 
so there has to be a balance between rig-
orous assessment and the avoidance of 
unreasonable delay in bringing them to 
market. It was these considerations that 
lead the European Medicines Agency 
(EMA) to propose a novel method for 
bringing these drugs to market, while 
accepting that a more complex process 
was required than that used for generic 
forms of simpler drugs [4].
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TGA has also approved two different con-
centrations of epoetin lambda produced 
by Sandoz—Azicrit and Grandicrit. They 
have not yet been listed by PBS.

G-CSF biosimilars
There are three innovator products for 
G-CSF available on PBS in Australia, 
namely fi lgrastim (Neupogen, Amgen), 
lenograstim (Granocyte, Hospira) as well 
as pegfi lgrastim (Neulasta, Amgen) [8]. 
Lenograstim is a glycosylated protein pro-
duced in Chinese hampster ovary (CHO) 
cells possessing the same amino acid 
sequence as the non-glycosylated fi lgrastim 
apart from an N-terminal methionine not 
present in the mature human protein. 
TevaGrastim (Aspen), Nivestim (Hospira) 
and Zarzio (Sandoz) were licensed by the 
TGA as biosimilars to fi lgrastim. They were 
produced in bacteria, as is Neupogen, and 
have the same INN, due to the absence of 
glycosylation and an identical amino acid 
sequence. Tevagrastim and Nivestim have 
PBS listing but Zarzio is not yet listed.

Data concerning TGA approvals and PBS 
listing can be obtained at: www.ebs.tga.
gov.au and www.pbs.gov.au/browse/
medicine-listing respectively.

Funding of biosimilars on the PBS
As pointed out by Dr Teresa Nicoletti [9], 
the ability of pharmacists to substitute drugs 
off patent with their cheaper generics is a 
key factor in the success of the generics 
market. In Australia, there are two levels 
of reimbursement for pharmaceuticals. 
For novel, one-off products, they are 
placed on the F1 formulary by the PBS 
and priced at a level refl ecting their ability 
to improve length or quality of life. Drugs 
with generic or biosimilar competitors 
are moved to the F2 formulary, where 
generics can be used to substitute with-
out reference to the prescriber, provided 
the physician has not stipulated that a 
particular product be used [9].

In the case of the biosimilars, this creates 
a diffi culty. Firstly, as noted above, the 
TGA has refused to permit use of the 
same INN for a biosimilar product. There-
fore, it appears that some biosimilars will 
have to be prescribed by specifi c names, 
either commercial or INN, for use to 
occur in Australia. Pharmacists can sub-
stitute many pharmaceutical products in 
Australia on Formulary 2 without refer-
ence to the prescribing physician, pro-
vided the physician has not stipulated the 

exact preparation to be used. For biosimi-
lars, this is not an option. The PBS has so 
far not agreed to give biosimilar products 
on the F2 formulary an ‘a’ label, which 
would indicate free substitution [9].

Where the products have the same INN 
names, as for fi lgrastim, and the prescriber 
uses the generic drug name, the pharmacist 
is free to choose any of the products 
with that name. If the prescriber uses the 
product name, then there is no automatic 
substitution. The onus for increased use 
of biosimilars and cheaper prescribing, 
therefore, falls on the physician.

Supply of biosimilars and competitors 
to hospital pharmacies
Many of these expensive biologicals are 
prescribed from a hospital pharmacy. 
For some classes, such as epoetin, they 
also require the prescribing physician to 
be a member of a particular specialty, 
a nephrologist in the case of epoetin, 
for example. These conditions and the 
specialist nature of the medications mean 
that the bulk of prescription is done by 
hospitals. Where there are several potential 
drugs for the one indication, as is the case 
with fi lgastim and epoetin, the hospi-
tal pharmacy is able to restrict  supply to 
one drug, provided the prescribing physi-
cians will accept a limitation on the drugs 
available. In Europe, such practices are 
common and lead to a competitive ten-
dering process, sometimes on a country-
wide basis, e.g. UK. In Australia, this 
has generally occurred only in specifi c 
hospitals, which have tendered out supply 
of certain classes of expensive drugs. The 
drug is reimbursed by PBS at the original 
price but the hospital receives a discount 
provided they can order in bulk. The prac-
tice has probably done much to reduce 
the price of biological drugs to direct sup-
pliers in the Australian market, but at the 
cost of reduced choice for prescribers.

How important the availability of several 
drugs with identical mechanisms of 
action might be to prescribers is unclear. 
Anecdotally, prescribers in Australia 
have varied in their assessment of the 
importance of restrictions in the number 
of drugs available with many hospi-
tal physicians seeming to support the 
practice of bulk purchase. Importantly, 
companies marketing some of the origi-
nal products, both innovator drug and 
approved non-innovator drugs, appear 
willing to compete on price. Tendering for 

contracts to supply drugs for a particular 
indication, such as renal anaemia, has lead 
to signifi cant price competition between 
innovator drugs and their therapeutic 
rivals in Australia.

Dispensing of biosimilars by community 
pharmacies
When protein therapies such as  epoetin 
and fi lgrastim fi rst became available, they 
were dispensed through hospital pharmacies. 
This is still the place where the bulk of these 
drugs are supplied to patients. More recently, 
PBS has permitted community pharmacies to 
dispense these drugs. The improved conve-
nience for patients able to access prescrip-
tions of these items close to home is obvious. 
These pharmacies, of course, have no ability 
to reduce the price of the biological drug, 
as the hospitals can. Since PBS does not 
permit automatic substitution of biosimilars 
with different INN, pharmacists are unable 
to substitute a glycosylated biosimilar for its 
(presumably more expensive) comparator 
drug. Where the drug has the same INN, 
then the  cheapest product can be supplied 
unless the prescribers stipulates use of a par-
ticular brand.

Another area of concern is whether the use of 
community pharmacies would affect tracking 
of batches if a drug proved to have problems, 
and whether patients would recall where 
their supply had come from. At present, it is 
not known how batch tracking could occur 
through community pharmacies.

Conclusion
Although the number of biosimilars in the 
Australian market is small, processes for 
licensing appear robust. There is increas-
ing competition based on price, signifi -
cantly between innovator drugs that are 
off patent and approved non-innovator 
drugs or biosimilars. This has come about 
through the ability of individual hospital 
pharmacies to limit choice of biologicals 
and tender for supply, and this is one area 
where considerable savings can occur. It is 
interesting that companies supplying estab-
lished drugs, whether innovator products 
off patent or innovator drugs with similar 
mechanisms of action, e.g. darbepoetin 
versus epoetin alpha or beta, have been 
willing to compete aggressively on price.

Community pharmacies are increasingly 
involved in supply of biologicals, including 
biosimilars, but the convenience to the 
patient might be outweighed by lack of 
price competition and potential diffi culties 
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in tracking batches when adverse events 
occur. Increased dispensing by these 
pharmacies has the potential to dilute 
the fi nancial benefi t of biosimilars and 
multiple forms of similar drugs.

Finally, in at least one instance, the 
Australian TGA has ruled that glycosylated 
peptides from two manufacturers cannot 
share the same INN name, whereas 
non-glycosylated peptides are free to 
do so. Whether this will translate into a 
worldwide practice is not known.
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ABSTRACTED SCIENTIFIC CONTENT
Biosimilar monoclonal antibodies – time for a regulatory 
rethink
The approval of biosimilars in the European Union (EU) is gov-
erned by the EU biosimilar framework released in 2004. But 
new arrivals on the biosimilar stage – monoclonal antibodies – 
are forcing regulatory authorities to reconsider what constitutes 
a biosimilar, writes Dr Ebbers and co-authors [1].

Many monoclonal antibodies (mAbs) will lose patent protection 
in the next few years. The patent of the cancer mAb bevacizu-
mab (Avastin), for example, will expire in the US in 2017 and 
in the EU in 2019, creating a space in the market for lucra-
tive (but relatively low cost) biosimilar versions. Under the EU 
biosimilar framework, comparative, analytical, preclinical and 
clinical studies should demonstrate comparable quality, safety 
and effi cacy to a product authorized in the EU before a product 
is approved. But monoclonal antibodies are considerably more 
complex than currently approved biosimilars such as epoetins 
and recombinant human growth hormones.

Post-translational modifi cations
The primary sequence of biosimilar antibodies should be identi-
cal to the reference product, and the product attributes should be 
comparable for biosimilars. But the primary sequence will miss 
differences in post-translational modifi cations that can affect the 
immunogenic potential of a product, and differences in produc-
tion can lead to differences in effector functions, pharmacokinet-
ics (PK) and pharmacodynamics (PD). For this reason, an EU 
guideline outlining the approval criteria for biosimilar mAbs has 
been released, outlining a case-by-case approach to the compa-
rability exercise.

Dr Ebbers and co-authors have reviewed the possibilities and 
 challenges of a comparability exercise for the cancer mAb beva-
cizumab, focussing their review on in vitro, in vivo and clinical 
studies.

Post authorization
The fi ndings reveal that the trial sizes needed to demonstrate 
biosimilarity with this mAb would be impractical for some of the 
relatively uncommon cancers it is used to treat. Also, there is a 
dearth of appropriate clinical endpoints associated with bevaci-
zumab, raising the possibility of authorizing biosimilars not only 
on the basis of extensive in vitro and in vivo studies, compa-
rable PK, immunogenicity and clinical effi cacy, but also on suf-
fi cient long-term effi cacy data collected post authorization.

The authors show that anticancer mAbs such as bevacizumab 
could force regulatory authorities to reconsider the objective 
of the comparability exercise. European legislation currently 
requires products to ‘demonstrate biosimilarity’, but Dr Ebbers 
argues that it might be best to ‘exclude excessive dissimilarity’.

Demonstrating that two products are similar under these con-
straints is ‘conceptually challenging’ writes Dr Ebbers, and there 
is clearly no one-size-fi ts-all when it comes to complicated 
products like bevacizumab. Authorizing cancer mAb biosimilars 
at realistic costs will require ‘novel approaches to the clinical 
development programme,’ he concludes.
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