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4 Patented medicines that the WHO Expert
Committee considered as having relevant clinical
benefits but needing additional data: Case study on
novel medicines for type 2 diabetes

4.1 Background

The WHO Expert Committee considers applications for inclusion in the EML on the basis
of public health relevance, safety, efficacy and comparative cost-effectiveness. For some
medicines, the Committee may consider that the available evidence is not strong enough
to recommend immediate inclusion, but that additional evidence may justify inclusion
in the future if such evidence confirms the benefits shown in earlier data. One such case
can be seen in the SGLT2 inhibitors, a novel class of medicines for the treatment of type
2 diabetes.

The 2017 WHO Expert Committee considered a review of second-line treatments for
type 2 diabetes and highlighted the SGLT2 inhibitors in view of their clinical benefit as
second-line therapy and mortality-reducing effect in patients at high risk of
cardiovascular events.! The Committee indicated that more clinical data were needed
before this class of medicines could be reconsidered for addition to the list.

This case study will consider the current challenges with treatment of type 2 diabetes in
low- and middle-income countries (LMICs) and the potential for the MPP to play a role
in accelerating access to new treatments.

4.2 Burden of disease in low- and middle-income countries

Diabetes represents a major cause of illness, causing five million deaths worldwide in
2015.2 The number of people living with diabetes is expected to increase from 415
million in 2015 to 642 million by 2040.2 In countries included in past MPP licences, the
prevalence is estimated to reach 200 million people in the next 15 years (see appendix).

Diabetes and deaths due to high blood glucose are now more common in LMICs than in
high-income countries (Figure 1),3 and diabetes represents a greater disease burden
globally (in terms of disease-adjusted life years) than tuberculosis or malaria.*

While it is estimated that about half of diabetes cases in LMICs are undiagnosed,’ its
impact is significant. The prevalence of diabetes has quadrupled worldwide since 1980,
and continues to rise particularly in LMICs (Figure 1).367 It is estimated that diabetes
will cause more than US$1.1 trillion economic losses in LMICs in 2030.8
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Figure 1. Evolution in the proportion of the population living with diabetes, by
country income category, 1980-2012. It is estimated that approximately 90% of
cases are type 2 diabetes.
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Figure adapted from the World Health Organization’s Global report on diabetes, 2016.3
World Bank lending groups used for income categories.

The three main types of diabetes are termed type 1 diabetes (T1D), type 2 diabetes
(T2D), and gestational diabetes (diabetes arising during pregnancy). T2D represents
more than 90% of global diabetes and is the focus of this chapter.® In all types of
diabetes, the levels of blood sugar are raised, which, if uncontrolled over time, can lead
to many serious and life-threatening complications.

In T2D, the body becomes resistant to insulin, secretion of insulin becomes impaired, or
both.7? The development of T2D is closely associated with overweight and obesity, but
there is evidence to suggest that Black, Hispanic, and Asian populations develop risk for
diabetes at a lower body mass index than Caucasian populations do.67.10-13

4.3 Complications of diabetes

The long-term clinical management of T1D and T2D is focused on preventing long-term
complications, which include damage to the kidneys, eyes, nerves and cardiovascular
system. Diabetes causes up to 55% of all end-stage kidney failure,? and 7% of diabetics
have damage to the retina severe enough to threaten sight.14

Cardiovascular complications are particularly important (and are the key focus of this
case study). Diabetes increases the risk of cardiovascular disease,'> and cardiovascular

disease is responsible for more than 70% of deaths in people with T2D.16

Compared to people living with diabetes in high-income countries, people living with
diabetes in LMICs may have a higher risk of developing complications. For example,
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high blood sugar is generally detected later in Africa, suggesting a higher risk of
complications at the time of diagnosis.®17 In addition, the onset of diabetes is generally
earlier in Asians, leading to a higher long-term risk of complications.!8

4.4 Outline of type 2 diabetes treatment, drug classes, diagnostic methods,
and guidelines

4.4.1 Diagnosis and monitoring

T2D is diagnosed by detecting blood glucose levels that are above defined limits, using
tests that measure blood glucose directly, or by measuring glycated haemoglobin
(HbA1c) levels.

Blood glucose levels are ideally measured by laboratory analysis of a sample of venous
blood, but point-of-care capillary blood glucose meters are more convenient and an
acceptable alternative.l® However, these point-of-care devices come with their own
challenges for access.?? HbA1c testing is more convenient in that it does not require the
individual to fast before the test. In addition, HbA1c better reflects long-term diabetes
control, and point-of-care measurement devices are available. However, HbAlc
measurement is more expensive than other modalities.1%21 A WHO survey found that
blood glucose measurement was generally available in primary care settings in more
than 90% of upper-middle-income countries and more than 80% of lower-middle-
income countries, but only 50% of low-income countries.?2

T2D is ideally monitored through at least twice-yearly HbAlc measurements or, if not
available, blood glucose measurements.1® In addition to monitoring glycaemic control, it
is critical to incorporate complication surveillance, including regular monitoring of
kidney function, eye and foot health, and cardiovascular risk factors.1?

National background papers commissioned to inform this analysis revealed substantial
variety in diagnosis and monitoring practices. In Cambodia, the majority of diabetes
patients are diagnosed through random blood glucose measurement late in the disease
process when complications are already severe. Similarly, in Pakistan,, the proportion
of the population screened for diabetes is likely to be less than 5%, and diagnosis is
normally preformed using random blood glucose measurement with a point-of-care
device. In India, screening is done opportunistically, most often with a point-of-care
blood glucose meter. However, in Peru blood glucose screening is part of standard
cardiovascular screening done for patients more than 40 years of age.

The IDF estimates that 47% of diabetes is undiagnosed globally, with regional rates of

undiagnosed diabetes ranging from a low of 30% in North America and the Caribbean to
a high of 67% in Africa (Figure 5).2
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Figure 5. Percentage of diabetes that is undiagnosed, by region.
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4.4.2 Treatment of Type 2 Diabetes

While we focus on pharmaceutical interventions, it is important to note that
interventions to promote a healthy lifestyle may be as or more important in controlling
the type 2 diabetes epidemic at the population level. The WHO Global action plan for the
prevention and control of NCDs, for example, proposes numerous policy options for
member states aimed at promoting healthy eating and exercise.?3

US and European treatment guidelines advocate starting treatment with metformin as
soon as T2D is diagnosed (unless contraindications are present), along with dietary
changes and exercise.2425

Figure 6. Summary of pharmacological treatment guidelines for T2D (American
Diabetes Association).

Type 2 diabetes diagnosed

M :tformin Preferred second-line
therapies (choice depends

¢ if glucos? levels not adequately c?ntrolled on patient-specific factors):
Metformin + 1 second-line therapy ——| . Sulphonylureas

¢ if glucose levels not adequately controlled * Thiazolidinediones
Metformin + 2 second-line therapies *+ SGTL2 inhibitors

¢ if glucose levels not adequately controlled * DPP4inhibitors
Combination injectable therapy * GLP-1receptor agonists
(basal insulin + GLP-1 receptor agonist and/or rapid * Insulin
acting insulin)

Current guidelines offer six classes of drugs as options for second-line treatment if and
when metformin monotherapy fails (Figure 6). These six classes are sulphonylureas,
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thiazolidinediones, SGLT2 inhibitors, DPP4 inhibitors, GLP1As, and insulin. Of these, the
first two and insulin are therapies that have been in use for decades, while SGLT2
inhibitors, DPP4 inhibitors, and GLP1As have been brought to market in the last decade.

While in general guidelines leave the choice between the classes of second-line
treatment down to patient-specific considerations,?42¢ in patients with known
cardiovascular disease, second-line agents that showed cardiovascular benefits in trials
should be prioritized: the SGLT2 inhibitors canagliflozin and empagliflozin and the
GLP1A liraglutide.?# After second-line therapy with one of these drug classes fails,
current guidelines recommend adding another of these classes as a third
medication.?426 US guidelines recommend that in patients who have markedly high
blood glucose levels at diagnosis be treated with metformin and a second-line agent
from the start.24

GLP1As and insulins require subcutaneous injections and cold chain and may therefore
be less suitable for large-scale use in resource-poor settings. Other challenges with
insulin include the need for more regular blood glucose monitoring, a high risk of
hypoglycemic events (in which blood sugar drops too low) and a weight-gain effect.
Some GLP1As require injection only once weekly and have weight-reducing effects. The
development of an oral GLP1A (currently in phase 3) may also contribute to making this
class of antidiabetic medicines more suitable for scale-up in resource-limited settings in
the future.?”

Thiazolidinediones have been the subject of multiple controversies surrounding
potential dangers of increasing heart attacks and bladder cancer,282° although the
evidence for these risks is controversial.”3% Nevertheless, they confer an increased risk
of bone fractures when used in women3! and increase the risk of developing heart
failure.32? In high-income countries, thiazolidinediones are not commonly used,33-3¢ and
national background papers commissioned to inform this study suggested that they are
used little in LMICs, despite their low price. They are also not included in the WHO EML.

Sulphonylureas (SUs) are the only class of oral second-line medicine for type 2 diabetes
currently included in the WHO EML. SUs can cause hypoglycemic events and weight
gain and may contribute to beta-cell failure. However, in combination with metformin,
SUs are the most widely used drug class in LMICs due to their low price and long period
of clinical experience.” Data on sulphonylureas’ cardiovascular effects are equivocal
with some studies showing increased, and some decreased, risk.37:38 A recent meta-
analysis found that SUs conferred an increased risk of severe hypoglycemia compared
to newer agents.3° Aside from being unpleasant for patients and diminishing medication
adherence,*Y episodes of severe hypoglycemia are linked to a significantly increased
risk of cardiovascular events and mortality in patients with T2D.4!

Based on the WHO Expert Committee’s highlighting of SGLT2 inhibitors, we have
focused on this class for the purposes of this feasibility analysis. SGLT2 inhibitors are a
novel class of medicines used as second-line therapy for T2D. This class currently
includes empagliflozin, canagliflozin and dapagliflozin.

In general, the benefits of SGLT2 inhibitors compared to other oral second-line T2D
drug classes are their weight-reducing effect, and mortality-reducing effects for patients
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with high cardiovascular risk profiles,*? notably described in the EMPA-REG trial for
empagliflozin*3 and in the CANVAS trial for canagliflozint.#* These benefits for patients
with cardiovascular risks were highlighted by the WHO EML Committee, and are also
reflected in the recently updated guidelines of the American Diabetes Association,
which recommend that second-line therapy in patients with known cardiovascular
disease should be treated with SGTLZ inhibitors or liraglutide (a GLP-1 agonist).2*

The SGLT2 inhibitors’ main side-effects are associated with their mechanism of action
(increased excretion of glucose in the urine), a higher rate of urogenital infections, and a
risk of dehydration due to increased passage of urine (osmotic diuresis). 42,4> There are
concerns that canagliflozin (but not empagliflozin or dapagliflozin) confers an increased
risk of amputation, although the exact causal link is unclear.*¢ Assessments by the UK
National Institute for Health and Care Excellence (NICE) found that overall, SGLT2
inhibitors were superior to the SUs, thiazolidinediones, and DPP4 inhibitors in terms of
quality-adjusted life years gained through treatment, although inferior to GLP1As
(which are currently limited to injectable formulations).47-4°

DPP4 inhibitors and GLP1As, with drugs in both classes under patent protection (see
section 6), could also potentially be candidates for MPP licensing, and parts of the
impact analysis described later in this chapter may also apply to those classes.

4.4.3 Availability and affordability of medicines for diabetes.

In a 2015 WHO survey, the standard first-line medicine for T2D, metformin, was
reported to be generally available in the public sector in approximately 40% of low-
income countries and more than 70% of lower-middle-income countries. The
availability of SUs, the most commonly used second-line drug class, was lower. It was
generally available in the public sector in only 15% of low-income countries and 67% of
lower-middle-income countries .>0 A survey by the International Diabetes Federation
found that T2D medicines were available for purchase in approximately half of low-
income countries and 48-89% of middle-income countries (depending on the drug
class), but that full government provision of T2D medicines was very low.>!

A survey of 30 countries undertaken by Health Action International (HAI) assessed
affordability of treatments and found that metformin and sulphonylureas were both
available and affordable in 28% of cases in low-income countries and 23% of cases in
middle-income countries!.>2 Although the prices offered for metformin and
sulphonylureas are in general low,>3 mark-ups within the supply chain and other supply
chain problems contribute substantially to a lack of availability and affordability.6->2

National background papers commissioned as part of this analysis identified a number
of illustrative examples in relation to the new T2D medicines, namely the DPP4
inhibitors, SGLT2 inhibitors, and GLP1As:

H A trial on the cardiovascular and renal effects of dapagliflozin (DECLARE-TIMI58) is ongoing,5¢ and a
real-world analysis that has found cardiovascular benefit for dapagliflozin is described below.
I'Medicines were considered available and affordable when they were available 80% of the time or more,
and a monthly supply cost no more than the equivalent of one day’s wages for the lowest-paid
government worker or were available for free in the public sector.
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e In Pakistan, SGLTZ2 inhibitors are not registered and not available and GLP1As
are registered but expensive. An estimated 10% of patients eligible for triple
therapy with DPP4 inhibitors receive it, and less than 5% of those eligible for
triple therapy with GLP1As receive the treatment.

¢ InIndia, teneligliptin, a DPP4 inhibitor that was one of the earlier DPP4
inhibitors to go off patent, has become widely used, as other DPP4 inhibitors
were less affordable. Teneligliptin is little-known outside of India and Japan.
While SGLT2 inhibitors are becoming more popular due to their weight loss
effect, DPP4 inhibitors entered the market earlier and are thus still more
commonly prescribed and are more affordable. However, the significant majority
of Indians pay for medicines out-of-pocket.>* GLP1 agonists are used only in a
few specialist centres due to their high price.

e In Cambodia, less than 1% of those that could benefit from SGLT2 inhibitors or
DPP4 inhibitors receive them, and GLP1As are not available.

e In Tanzania, some SGLT2 inhibitors and DPP4 inhibitors were available, but only
in the private sector, and at a high price.

In summary, while data are limited, available information suggests that newer second-
line medicines are generally not widely available in LMICs (DPP4 inhibitors being an
exception in a few countries). Second-line medicines may be accessible in the private
market in some countries, but their prices can be prohibitive for many.
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Table 1. Prices and registration status for medicines for type 2 diabetes, as
reported in national background papers.

Medicine Lowest available price per unit (USD)

Cambodia Pakistan Tanzania
Metformin 500mg* | $0.02f $0.01t $0.13t $0.004t
Metformin 850mg* | N $0.01t $0.02t N
Sulphonylureas
Glibenclamide 5mg | $0.02t $0.01t $0.02t $0.003t
Gliclazide 30mg* $0.15t $0.03t $0.70** N
Pioglitazone 15mg | N $0.01t $1.45t N
SGLT2 Inhibitors
Canagliflozin N N $2.05 $2.23
100mg
Empagliflozin Limited N $2.38 N
10mg donations by

originator
Dapagliflozin 5mg | Limited N $1.81 N

donations by

originator
DPP4 Inhibitors
Saxagliptin 2.5mg | N N $1.63 N
Sitagliptin 50mg N $0.09t $2.68 $0.80
Linagliptin 5mg N N $1.40 N
Vildagliptin 50mg | N $0.14t $0.77 $0.69
GLP1 agonists
Liraglutide 18mg N N $109.50 N
in 3mL vial

*Standard-release formulation. **extended-release formulation. } - generic. N: - not registered or not
available. Assumed 1 Pakistani rupee = 0.0095 US dollars, 1 Tanzanian shilling = 0.000445 US dollars. For
Tanzania, maximum retail price for dispensaries and health centers used, as reported by the Medical
Stores Department.55

4.5 T2D medicines and the WHO Expert Committee.

In 2017, the WHO Expert Committee reviewed all second-line T2DM treatment classes
for potential inclusion in the EML. The Committee highlighted that “SGLT-2 inhibitors
have shown a relevant clinical benefit as second-line therapy in patients at high risk of
cardiovascular events, with a reduction in overall mortality, but [more] data are needed
to confirm this finding”.! While the Committee did not add any new antidiabetic
medicines to the EML, the favorable conclusion with regard to SGLT2 inhibitors in
particular suggests the potential for inclusion in future EMLs if and when further data
become available.

Further data on the cardiovascular effects of SGLTZ inhibitors in trials and real-world
settings will become available over the next two to three years. Multiple large trials are
underway to further elucidate the effect of SGLTZ2 inhibitor therapy on cardiovascular
and renal disease. These trials are expected to be completed in the next three years, and
include the DECLARE-TIMI58, Dapa-HF, and Dapa-CKD trials for dapagliflozin, the
CREDENCE trial for canagliflozin, and the EMPEROR trials for empagliflozin.>6-61 [n
addition, real-world data are beginning to emerge: the EASEL study, published in
November 2017, retrospectively analysed a cohort of over 25,000 patients using SGLT2
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inhibitors,®? finding reductions in the rate of cardiovascular events and all-cause
mortality comparable to those seen in Phase III trials.

4.6 Inclusion in national essential medicines lists (NEMLs).

A 2014 study found that second-line medicines for T2D, with the exception of
sulfonylureas, were included in NEMLs of only about a tenth or less of LMICs
surveyed.®3 We did not find SGLTZ2 inhibitors included in any of the NEMLs we were
able to review. Government representatives, in discussions with the MPP, identified
high costs as one of the reasons these treatments may not have been included. One
health technology assessment mentioned by one government consulted concluded that
at currently available prices they were not considered cost-effective.

4.7 Patent landscape for SGLT2 inhibitors

The main product patents on SGLT2 inhibitors expire between 2023 and 2025 and have
been filed or granted in many of the LMICs for which it was possible to collect
information, including those with significant manufacturing capacity such as India,
China, South Africa, Brazil, and Thailand. Several secondary patents may also delay
further competition for these products in countries in which patents have been granted.
Table 4 also includes patent data for the DPP4 inhibitors and the GLP1As showing a
similar pattern. It should be noted, however, that for DPP4 inhibitors a number of
generics have already entered the market in some countries (e.g. India, Pakistan) and
there has been significant patent litigation around the DPP4 inhibitors sitagliptin,
saxagliptin, and vildagliptin in India.64-6¢

Table 4. Patent status of type 2 diabetes drugs in select LMICs and expected expiry
dates.

SGL2 inhibitors
Canagliflozin
Canagliflozin product 2024 . F |F |G . G |G . . G |G |G |G |G
Crystalline form of canagliflozin hemihydrate 2027 F |G |G G |G |O . G |G |G |G |G
Method of treatment with SGLT inhibitoranda  |2029 . F |G | . G |0 . . |G |G
DPP4 inhibitor
|Dapagliﬂozin
Dapagliflozin product 2020/2023 |. F |G |G . G |G . . G |G |G |G |G
Pharmaceutical formulation of dapagliflozin 2027 . |F |G |G . |G |0 . |G |G | |G
propanediol monohydrate
Crystalline dapagliflozin propanediol 2027 . F |G |G . G |0 . . |G |G |G |G
|Empagliflozin
Empagliflozin product 2025 . F |G |G . G |G . . G |F |G |G |G
Crystalline form of empagliflozin 2026 . F |G |G . G |0 . . G |G |G |G |G
Combination of empagliflozin and linagliptin. 2028 . F |G |G . G |0 G | G |G |G |G |G
DPP4 inhibitors
Alogliptin
Alogliptin product patent. 2024 . F |F |G . G |0 G | G |F |G |G |G
|Method of treating Type Il diabetes using 2026 . |F |G |G . |G |R/A |G |G |G |[F |G |G |F
alogliptin and pioglitazone
Linagliptin
|Product 2023 . |F |G |G . |G |G . . |G |F |G |G |G
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[Method of treating type 2 diabetes with 2027 . F |F |F . F |F . . F |F |G

combination

Intermediate and process for preparation 2025 . F |G |G* | . F . . G |F | G |F

Saxagliptin

Product or salt 2021 . G |G | . G |G . . G |G | G |

Coated tablet 2025 . JF |G | . |G |G . . |G |G |G |G |G

Sitagliptin

Sitagliptin product 2022 . G |G |G . G |G G | |G |G |G |G |G

Sitagliptin phosphate and its hydrates 2024 . F |G |G . G | F | |G |G |G |F |G
GLP-1 agonists

|Dulaglutide

[Dulaglutide product 2024 el le I L e | L 1 | e

|Exenatide

|Injectable composition 2021 . F |G

[Method of lowering plasma glucagon with 2020 . G |G

exendin

Composition for sustained-release of exendin 2025 . F |G |G . . G

|Liraglutide

Liraglutide Product 2017 . . . . . . .

Liraglutide Formulation 2025 . F |G | . . (0] .

Composition of Insulin Degludec 2028 . F |F | . . G . . . . . G

Albiglutide

Albiglutide product specifically. 2025/2026 |. F |G | . G |G G | G | . F |G

[Method for enhancing GLP-1 activity 2027 . F |F |G . F |F G | G |F |G |G |F

Semaglutide (pipeline medicine)

Product and composition 2026 . F |G | G G

G - granted. F - filed. R - refused. *Patent terminated in AM, AZ, BY, KG, KZ, MD, T] and TM. Blank - not filed.
? - no data. ARIPO - African Regional Intellectual Property Organization, EAPO - Eurasian Patent
Organization, OAPI - Organization Africaine de la Propriete Intellectuelle.

4.8 Relevant market analysis

Currently, the originators of empagliflozin and dapagliflozin both have distribution
agreements with generic companies in India.t”-68 To our knowledge, no distribution
agreements exist for canagliflozin to supply LMICs. At least two generics manufacturers
disclose that they have SGLT2 inhibitor products in development on their websites.69.70

The global market for T2D medicines is expected to double between 2015 and 2025,71
and market analysis has identified diabetes as the top therapeutic area in terms of
expected growth in emerging markets in the medium term.”2 Originator SGLT2
inhibitors are currently priced at US$19-23 per month on the Indian private market.”3
This stands in contrast to median prices for the oral antidiabetic drugs currently on the
WHO EML: gliclazide at $1.33 per month and metformin at $1.94 per month (Table 5).

Dapagliflozin and empagliflozin have significantly lower dosages (10mg and 10-25mg
daily, respectively) compared to canagliflozin (100-300mg daily). This suggests that, if
manufactured at scale, generic dapagliflozin and empagliflozin may be less expensive to
produce.
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Table 5. Current global monthly prices for type 2 diabetes medicines (USD).

Description Buyer median price per month
Gliclazide* $1.33
Metformin slow-release $7.13
Metformin immediate-release using 500mg tablets* $1.94
Metformin immediate-release using 850mg tablets $1.04

Data from the International Medical Products Price Guide published by Management Sciences for Health.53
Prices given for representative daily dose in US dollars. Blank - no data. *Included in the 2017 WHO Model
List of Essential Medicines.

4.9 Estimated public health impact

Potential economic and public health impacts of hypothetical MPP licences on SGLT2
inhibitors were estimated using the methodology outlined in Chapter 2 and described in
more detail in the appendix. While the estimates outlined in this section apply
specifically to the SGLTZ2 inhibitors, some of the findings may also apply to other new
classes of T2D medicines.

The number of patients in countries in past MPP licences that could potentially receive
treatment with MPP-enabled generic SGLT2 inhibitors was calculated to reach 1.1-3.3
million, delivering 7-19 million patient-years of treatment, over the seven years leading
up to expiry of patent protection.

Based on available data on the impact of SGLT2 inhibitors on mortality among people
with high cardiovascular risk,4344 we estimated that early access to SGLT2 inhibitors
could potentially avert 31,000-126,000 major adverse cardiovascular events (MACE),
depending on the scenario (Table 6). This assumed that SGLT2 inhibitors would be used
preferentially in T2D patients with higher cardiovascular risk. These estimates are for
canagliflozin and empagliflozin only, as there are as yet no published trial data on the
impact of dapagliflozin on MACE and mortality (though trials are ongoing). It was also
estimated that early access could confer a total of 68,000-275,000 additional QALYs,
compared to sulphonylureas, for people living with T2D.

In addition to the potential for wider use as a second-line treatment, SGLT2 inhibitors
could be of use as a third-line treatment. Most patients need a new line of treatment
added every few years until they are eventually switched to insulin therapy.

These impacts in MACE events and QALYs were found with conservative assumptions

regarding rates of diagnosis and market uptake in low, medium and high uptake
scenarios (see appendix for details).

Exploring the expansion of the Medicines Patent Pool’s mandate to patented essential medicines 58



Table 6. Estimated public health impact of MPP licensing of SGLT2 inhibitors.

SGLT2 inhibitors

Assumed duration of impact 7 years

Number of patients treated with MPP- | Low up to 1.1 million

enabled product Med up to 2.2 million
High up to 3.3 million

Total major adverse cardiovascular Low 31,000-43,000

events averted Med 59,000-83,000
High 89,000-126,000

Total QALYs gained Low 68,000-94,000
Med 132,000-181,000
High 199,000 - 226,000

QALY - quality-adjusted life year.
4.10 Estimated economic impact

The economic impact calculation estimated the theoretical savings possible through the
purchase of more affordable quality-assured generic versions of the medicines instead
of procurement of the same quantity of originator product. The assumed quantity
purchased, per year, was based on projected disease burden and assumptions regarding
rate of diagnosis, access to healthcare, and market penetration. Estimated savings were
US$0.9-3.1 billion, depending on the uptake scenario and medicine.

4.11 Conclusions

The global burden of T2D is considerable and prevalence in countries in past MPP
licences is estimated to reach 200 million people in the next 15 years. In addition to
representing a significant health burden, diabetes causes substantial economic losses in
LMICs, and financial burden for patients. For example, in India, people with T2D and
low incomes spend between a quarter and a third of their income on diabetes care.’*

Metformin is the recommended treatment for first-line treatment. The only oral second-
line treatment currently included in the EML is associated with weight gain, a risk of
severe hypoglycemic events,3° and possibly an increased risk of stroke.3® Newer types of
antidiabetic medicines have potential benefits. Among these benefits, and depending on
the class, are the weight-reducing effect, the lower rate of severe hypoglycaemia, and
the cardiovascular mortality benefit demonstrated by SGLT2-inhibitors, which was
highlighted by the WHO'’s Expert Committee.!

From discussions with diabetes clinicians and national background papers
commissioned by the MPP, it is clear that, with few exceptions, these medicines are
generally not being used in LMICs because they are altogether unavailable or affordable
only to few patients who pay for them out-of-pocket. Without licences, it is unlikely that
generic competitors will be able to enter markets in many countries before patents
expires. However, when generic market entry becomes possible, prices of SGLT2
inhibitors could become more affordable and this may facilitate their inclusion in
national reimbursement schemes, at least for patients at high risk of cardiovascular
events.
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Our modelling suggested that MPP licensing of SGLT2 inhibitors could extend access to
1.1-3.3 million people, delivering 7-19 million patient-years of treatment. Treatment at
these levels would avert an estimated 31,000-126,000 cases of major adverse
cardiovascular events, confer 68,000-275,000 additional QALYs. It should be noted,
however, that these figures would be highly sensitive to the rate of market uptake for
MPP-enabled generics and the number of countries covered by licences.

In terms of public health impact, we focussed on cardiovascular complications and
QALYs. However, multiple other potential effects of affordable SGLT2 inhibitors were
not captured in this analysis, including benefits gained through delaying or avoiding
complications such as visual impairment, kidney disease, and diabetic foot disease. As
insulin use brings a slew of challenges for patients and is associated with its own access
challenges in poor countries,’> delaying the need for insulin could be another important
benefit of SGLT2Is. The economic impact estimated in this analysis derives only from
savings on the cost of medicines and did not consider other benefits to the patient and
indirect wider benefits to economies.

Aside from SGLT2Is, GLP1As and DPP4 inhibitors are gaining popularity in high-income
country contexts and are under patent protection. DPP4 inhibitors appear to be
available as generics in a few countries and some are currently the subject of patent
disputes in India. GLP1As would likely become more attractive as an option for LMICs if
and when the oral GLP1A in development is approved.

Optimal management of diabetes in the long term requires well-organised
multidisciplinary care. Broader access to novel medicines would only be one piece in a
package of strategies in LMICs. Interventions to promote healthier diets and exercise
are likely to be particularly important and are considered cost-effective.”6

Multiple factors pose challenges for treating diabetes in LMICs. T2D is typically
insidious in its development. Without screening, it can present at a stage where serious
complications are already present. Diagnostic modalities, though significantly more
affordable than in some other diseases, can nevertheless be unaffordable or unavailable
for other reasons.2? Without improvements in diagnosis and access to diabetes care
more generally, any newly available diabetes medicine will have limited impact at the
population level. Current treatment access even to the first-line therapy (metformin)
remains low in certain countries and increased efforts are needed to diagnose people
with T2D early and connect link them to effective treatment.

The WHO Expert Committee’s assessment highlighted the clinical benefits of the SGLT2
inhibitors but recommended that additional data were needed to confirm their effects
in decreasing cardiovascular mortality. These data are likely to become available soon,
through a number of ongoing trials and observational data from real-world cohorts.>6-62
If data were to confirm the findings, concerns around availability and affordability in
LMICs would likely arise, and licensing through the MPP could contribute to making
these medicines more widely available at affordable prices through a collaborative
accesss mechsnism.
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