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After 100 years of life, is there an insulin crisis?
The problem of insulin costs and the opportunity

of biosimilar insulins
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ABSTRACT

Considering other pharmacological approaches, also in the field of insulin therapy, the use of biosimilar drugs
instead of originators could help to reduce the worldwide increasing costs of its related disease, that is, diabe-
tes mellitus (DM), and the subsequent risk of insulin underutilization. Available evidences clearly demonstrate
that biosimilar efficacy and safety are superimposable to those of the originator insulin with lower expenditure;
despite this, however, their underutilization persists both in Eastern and in Western countries. Specific, regional
activities are needed in order to improve biosimilar insulin use and to contribute to a substantial reduction of the

costs of DM.
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The worldwide growing prevalence of diabetes mellitus
(DM), especially Type 2 DM, is associated with a high prescrip-
tion of insulin therapy, which strongly increases the economic
costs of the disease (1). Not only everyone affected by Type 1
DM but also a large proportion of those suffering from Type 2
DM, that is, the large majority of all DM subjects, often must
use insulin to control hyperglycemia and to prevent/treat dia-
betic complications (2). This happens despite the availability
of new drugs for the treatment of Type 2 DM, such as those
improving the activity of glucagon-like peptide 1 (GLP-1), that
is, the dipeptidyl peptidase 4 inhibitors and the GLP-1 recep-
tor agonists, and those reducing the renal glucose reabsorp-
tion by means of sodium-glucose cotransporter 2 (SGLT2)
inhibitors. These new compounds have greatly enlarged the
family of drugs that were traditionally prescribed for the
treatment of this disease, mainly sulfonylureas and metfor-
min, adding specific advantages in terms of cardiovascular
and kidney protection (2). Despite these new opportunities,
a large proportion of Type 2 DM subjects still need insulin,
alone or in combination with the abovementioned drugs, to
control hyperglycemia and this happens especially in those
with long-standing DM, because of the progressive decline of
beta-cell function and endogenous insulin production that is
a feature of the disease (3).
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Brief history of insulin therapy

Insulin was used for the first time in the treatment of a
patient with DM a hundred years ago, that is, in 1922, by the
Nobel laureate Frederick Banting and his collaborator Charles
Best. Until 1980, it had been extracted from bovine and then
from pork pancreas, whose insulin had only one amino acid
difference from the human one, and then purified until the
so-called “monocomponent insulins,” which are preparations
without impurities, were obtained. In 1936 the first “lente”
insulin, a product whose absorption was delayed by adding a
basic protein and covering the need for about 12 hours, was
obtained and called NPH (Neutral Protamine Hagedorn) and
it is still in use. Successively, delaying of insulin absorption/
activity was also obtained by adding zinc to the extractive
hormone and transforming the physical state of the drug in
the vial from solution to suspension, with more prolonged
activity when more zinc was added (Semilente, Lente, and
Ultralente insulins) (4). The stability of compounds containing
regular, that is, unmodified, and prolonged insulin, both NPH
and zinc-suspended, also gave the possibility of mixing them
in the same syringe, either at the moment of the injection
or in premixed preparations with different rapid/prolonged
insulin ratios (5).

Insulin as a biological drug

In the late 1970s human insulin was synthesized by means
of recombinant deoxyribonucleic acid (DNA) techniques
applied to some microorganisms and it became the first bio-
logical drug ever obtained, largely available and not expen-
sive. Soon after, with the aim of improving its pharmacological
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characteristics, some modifications were made to the origi-
nal human molecule in order to obtain more rapid-acting
products for prandial needs and more stable and prolonged
drugs for basal insulinization; they were called insulin ana-
logs. Actually, three different short-acting (Lispro, Aspart, and
Glulisine), one ultrafast-acting (FiAsp), and four long-acting
(Glargine U100, Detemir, Glargine U300, and Degludec) insu-
lin analogs are available on the market, together with the
recombinant human insulin (6).

The improved pharmacokinetics and pharmacodynam-
ics of insulin analogs, in comparison with human insulins,
did not result in a better metabolic control as expressed by
hemoglobin Alc (HbAlc) levels, but it reduced the risk of
the most worrying complication of insulin therapy, that is,
hypoglycemia, with lower blood glucose variability, and this
explains why their use has rapidly increased in all the coun-
tries where they are available. Analogs, however, are even
more expensive than human insulins; in the Italian market
the price of analogs is two to three times greater than that
of human insulins and the same usually happens in the
international market (7). The global insulin market size was
valued at $18.73 billion in 2022 and is projected to grow
from $18.95 billion in 2023 to $21.04 billion by 2030. It has
registered a 5% decline during the pandemic year 2020, with
a subsequent sharp increase in the following years 2021 and
2022 (7). Almost three-fourths of this market is represented
by insulin analogs (8).

Taken together, both the increasing number of subjects
treated with insulin and the growing prices of the drug explain
what, especially in Western countries, has been claimed as
the “Insulin Crisis,” that is, a progressive and poorly sustain-
able escalation of the costs that national health systems pay
for insulin or, in the case of private insurance companies as in
the United States, a reduced coverage for this expenditure. In
this latter case many patients autonomously reduce the daily
insulin dose to save money, with catastrophic consequences
in terms of quality and outcomes of diabetes care (7).

Biosimilars

In the field of chemical drugs a valid cost-saving instru-
ment has been the substitution of the branded products
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with the so-called “generic” ones, when the patent of the
originator drug expires. The same can also be done in the
field of biological drugs, as insulin analogs are, obtaining
what are known as “biosimilars” (9). There are, however,
some important differences between generic drugs, which
usually are small chemical molecules with standard and pre-
dictable efficacy, and biosimilars, whose structure is much
more complex and whose production is much more expen-
sive. Since biosimilars are designed to match the structure,
function, and clinical effects of an already licensed reference
biological product, a head-to-head comparison with the ref-
erence/originator biologic drug and other quality attributes
is required to demonstrate the biosimilarity of the proposed
drug. Also, once demonstrated, the comparable analytical
characterization and similarity of the biosimilar with origi-
nator needs to be followed by clinical evaluation and this
requires specific clinical trials (10) (Fig. 1). Consequently,
the biosimilar price is not so lower than that of the origi-
nator as it happens with the generic drugs; however, an
approximately 25%-30% cost saving is common. If applied
to the global insulin market, this could theoretically lead to
about a $4 billion saving.

Glargine U100 was the first insulin analog that lost its
patent protection in 2015, followed in recent years by the
rapid-acting analogs Lispro and Aspart; for all these insu-
lins biosimilars are today available in the international
market. Despite this, and despite the evidence of similar
efficacy and safety with analogs (11), the biosimilar insu-
lin market does not grow as it happened with the generic
drugs or with other biosimilars. In England it has been esti-
mated that from 2015 to 2018 the use of Glargine biosimi-
lar generated only a minimal part (3.42%) of the potential
savings (12).

In Italy biosimilars account for <20% of the total expen-
diture for insulins and there is no evidence of increase: from
January 2022 to May 2023 this percentage has been sub-
stantially stable (13) (Fig. 2). In a large international survey
concerning the utilization of long-acting insulin analogs and
their biosimilar in some Asian countries, it has been shown
that there is an increasing use of long-acting insulin ana-
logs across all countries, while that of long-acting biosimi-
lar insulins is very different: it is high in countries such as

Fig. 1 - Biosimilar development
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butitis low in other regions (Japan, Korea), perhaps because
of the reduced price gain and the lack of local promotional
activities. Accordingly, they suggest that implementation
of these activities, both local production and stakeholder
awareness, can help increase their use and the related ben-
eficial effects (14).

Biosimilars and the “insulin crisis”

As a general rule, biosimilars are more expensive than
generic drugs, because of the complexity of their molecules,
the need for specific and highly qualified manufacturing
skills, and even the small differences with the originator that
require new clinical trials and revisions from local regulatory
authorities, in order to assess that efficacy and safety are
preserved. Consequently, their costs are not very different
from that of the originators and the economic gain coming
from their use is reduced, especially if compared with that
of generic drugs. This doesn’t, however, explain why in most
countries utilization of other biosimilars, as those used in
rheumatology, hematology, and oncology, is growing and it is
much greater than that of the originators: local health policy
rules concerning prescription and reimbursement can play
a role, similar to attitudes and barriers in physicians and in
patients who can be misinformed about safety and efficacy of
biosimilar insulins (15).

It is evident that biosimilars can be a useful instrument to
overcome the “insulin crisis” and to reduce the global expen-
diture for diabetes care all over the world (16). This means
that their use must be encouraged with initiatives from
health care authorities such as those allowing a reduction
of their costs, a preferential channel for prescription/reim-
bursement in comparison with originators, and incentives
to their production and utilization. On the side of physicians
and patients, a better information about efficacy and safety
is clearly warranted. Putting together these and other indi-
cations, biosimilar insulin use will certainly grow and it will
became a safe and effective way to reduce costs while pre-
serving quality and efficacy of diabetes care, which perhaps is
the best instrument against the “insulin crisis.”
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