Executive Summary
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This Technology Assessment Report (TAR) evaluates the cost effectiveness of a class of
agents called sodium glucose transport protein two (SGLT 2) inhibitors as an add on therapy
for people with type two diabetes with high CVD risk. Type two diabetes is a chronic disease
categorised by high blood sugar levels (hyperglycaemia) that occur as a result of insufficient
production of insulin, the hormone that regulates blood sugar levels, or an ineffective response
to the insulin the body produces. The disease is associated with severe long term
consequences including microvascular consequences such as neuropathy, retinopathy and
nephropathy, and macrovascular consequences including cardiovascular disease, stroke and
heart failure.

Review of Cost Utility Analyses

The cost effectiveness analyses provided by the supplier with their application to PHARMAC
was conducted prior to the publication of the long term cardiovascular outcomes data.
Consequently, the CUA was based on simulated changes in the rate of macrovascular and
microvascular complications from changes in surrogate endpoints such as a change in blood
pressure, HbA1c and weight. PHARMAC staff have therefore undertaken a new CUA which
considers newer published evidence of improved cardiovascular and renal outcomes

PHARMAC staff reviewed several technology assessments reports for SGLT 2 inhibitors
published by NICE (United Kingdom) and PBAC (Australia) As above, consideration of these
pharmaceuticals occurred prior to the publication of long-term cardiovascular and renal
outcome data These reports generally recommended funding the agents on a cost
minimisation basis to existing anti-diabetic agents citing non-inferiority.

Summary of PHARMAC Cost-Utility Analysis

A cost utility analysis (CUA) was undertaken by PHARMAC staff to estimate the cost
effectiveness of SLGT-2 inhibitors for type two diabetes compared to current best practice for
diabetes and cardiovascular disease. The clinical effectiveness component of the economic
analysis was based on the SGLT-2 empagliflozin with the pivotal evidence coming from the
EMPAG-Reg outcome trial. The model only considered outcomes where the difference
between the intervention (empagliflozin) and comparator (placebo/best standard of care) was
statistically significant. The outcomes included were all-cause death, heart failure
hospitalisation, progression to microalbuminuria and initiation of renal replacement therapy. In
addition, the model considered a reduction in insulin units for those on insulin and a SGLT 2
inhibitor and a delay in the progression to insulin therapy for those taking a SGLT 2 inhibitor
but not on insulin at baseline The model considered the costs and QALYS gained over a 10
year time horizon.

O

The incremental cost is estimated to be Withheld with a QALY gain of 0.27. The estimated
under
QALYs per $1million is Withheld under (cost per QALY of Withheld ) The likely cost-effectiveness
section 9(2)(b)
under
range ( Withheld ) incorporates likely variations in the probabilities of death, heart failure
under
hospitalisation and progression to macroalbuminuria as well as variation in the utility values
used, the cost of macroalbuminuria and heart failure hospitalisation The possible cost
effectiveness range ( Withheld ) incorporates the possibility of no benefit from insulin (usage and
under
delay to progression), up to 35 months delay in progression to insulin and a potential
commercial offer.
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Summary of Budget Impact Analysis
Data from the PREDICT cohort in Auckland was applied to the New Zealand diabetes
population to determine that Withheld people in New Zealand have type two diabetes and a
under
cardiovascular risk profile of greater than 15% and would, therefore, be eligible of treatment
with an SGLT 2 inhibitor

O
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The net cost to the community/hospital pharmaceutical schedule is expected to be Withhel
d under
Withhel in year 1 with a 5 year net present value (NPV) of Withheld under
The net cost to DHBs
d under
section 9(2)(b)(ii)
is expected to be $0.28 million in year 1 with a 5-year NPV of $3.63 million.
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o

“The Committee considered that based on published literature to date SGLT2i
appear to have some benefits in reduction of hospital admission for heart failure
and slowing progression of composite renal outcomes, with some showing a
reduction in cardiovascular mortality, however the evidence of cardiovascular
benefit is in patients with established heart disease only. The Committee
considered that SGLT2i likely provided the greatest benefit of the three
antidiabetic agent classes for patients with or at high risk of heart failure.”
“The Committee considered that currently published longer term follow up data
for newer antidiabetic agents do not yet show definitively the renal benefit for
patients with renal 37 disease, however SGLT2i likely provide benefit for
patients with progressive decline in eGFR ”
“The Committee considered that while the literature appeared to be unresolved
as to similarity of outcomes from the various newer antidiabetic agents,
members considered it was likely each of these classes of agents had the same
or similar within class therapeutic effects as indicated by real world studies”

•

At the Diabetes Subcommittee meeting in March 2019, the committee considered
the available cardiovascular outcome data for the three classes of new diabetes
agents Some key minutes from the meeting are noted below:
o

o

o

O

o

o

“The Subcommittee considered that based on the currently available literature
the DPP-4 inhibitors as a class have similar glucose lowering therapeutic
effects but the effect of the class on cardiovascular outcomes is neither
inferior or superior to current treatment.”
“The Subcommittee considered that cardiovascular outcome data for GLP 1
receptor agonists available to date shows a consistent signal for a reduction
in all cause mortality, cardiovascular mortality, and heart failure
hospitalisation can be achieved with each GLP-1 receptor agonist agent
within the class. The Subcommittee considered that this positive therapeutic
effect from GLP-1 receptor agonists appears to occur irrespective of baseline
cardiovascular or renal risk. The Subcommittee considered that in terms of
cardiovascular outcomes GLP 1 agents provided the same or similar level of
benefit for people with T2DM.”
“The Subcommittee considered that current evidence for SGLT2 inhibitors
suggests that there is likely a positive therapeutic benefit on the risk of heart
failure hospitalisation and progression of renal composite outcomes with
SGLT2 inhibitor agents, with some SGLT2 inhibitors also demonstrating a
positive effect on the risk of major adverse cardiovascular events (MACE),
cardiovascular mortality and all cause mortality The Committee considers
that for an established cardiovascular risk T2DM population the evidence
clearly demonstrates a class effect in terms of cardiovascular outcomes and
there is also a trend, although not as significant, that this is also the case for a
high cardiovascular risk population without established disease.”
“The Subcommittee acknowledged there is currently a level of uncertainty due
to the variation of cardiovascular disease and renal characteristics of
participants in the trial populations but overall considered there is a similar
therapeutic benefit in terms of cardiovascular outcomes within the SGLT2
inhibitor class The Subcommittee noted that internationally this uncertainty is
recognised in guidelines, however considered that as more evidence
becomes available it is likely class effects will be clearly seen.”
“The Subcommittee considered that current evidence supports class effects
with the classes of antidiabetic agents in terms of renal benefits for T2DM
patients ”
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1.3

Current Treatment in New Zealand

The current diabetes treatment paradigm for T2DM and the funded pharmaceuticals in New
Zealand are outlined in Figure 1 below PHARMAC staff note that as of October 2018, vildagliptin
(a DPP-4 inhibitor) and vildagliptin/metformin combination have been funded without restriction
and so are also available for the treatment of New Zealand patients with T2DM (Note: this is not
included in the figure below).
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Figure 1: New Zealand diabetes treatment paradigm (not updated to include vildagliptin)

Source: Diabetes Subcommittee Paper, Antidiabetic agents March 2019 (A1242797)
Note: Vildagliptin was funded after this graphic was produced. Vildagliptin would provide another
line of therapy before insulin or could be added to the treatment regimen of those already on insulin.

1.4

Intervention

O

Sodium glucose cotransporter 2 inhibitors (SGLT 2 inhibitors) are a once daily oral formulation
that functions by limiting glucose absorption in the kidneys, increasing the amount of glucose
that is expelled in the urine and reducing the amount of glucose present in the blood. Use of
SGLT-2 inhibitors therefore require an adequate degree of kidney function The likelihood of
genital and urinary tract infections is increased with the use of SGLT-2 inhibitors

Empagliflozin was chosen as the representative agent within the SGLT 2 inhibitor class
Empagliflozin is a once daily tablet at a dose of either 10mg or 25mg. Treatment is an addon therapy to existing diabetes medication, and it expected to be continued unless
unacceptable toxicity occurs
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3.

Supplier and International Cost-Utility Analyses

3.1

Cost-Utility Analysis in Application

Empagliflozin
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An economic analysis of empagliflozin was included in the application from the supplier
received in August 2017. The analysis was a time to event analysis from the health system
perspective with a life time horizon and a 3 5% annual discount rate The baseline
characteristics of the modelled cohort (average age 63) and the time to event was informed
by the EMPA REG study cohort. The model functions by calculating the time to event based
on several patient characteristics and whatever event is predicted to occur earliest is the event
to occur. If the event is not fatal, the calculation reoccurs until a fatal event occurs or the model
time horizon is reached. The model included time to event data for the following 10 events:
non fatal MI, non fatal stroke, hospitalisation for unstable angina, hospitalisation for HF, TIA,
coronary revascularisation procedure, CV death, development of macroalbuminuria, renal
injury (defined as a doubling of serum creatinine, with eGFR <45 ml/min), and renal failure
(defined as need for renal replacement therapy)
The model considers pharmaceutical costs, pharmacy dispensing fees and health care costs
associated with managing acute events (DRG related costs) Long-term disease management
costs with the exception of renal failure (haemodialysis only) were not included to reduce the
risk of double counting costs that are incurred in the model with the occurrence of subsequent
events. The utility value for T2DM was 0.719. Utility decrements were then applied to this on
the occurrence of events (myocardial infarction, stroke, heart failure, transient ischemic attack,
revascularisation, macroalbuminuria, renal injury, renal failure) ranging between 0 03 to 0 07
and with recurrent events (-0.01 to -0.08). The mean duration of survival and hence treatment
in the model was reported to be 14.3 year for empagliflozin and 12 years for placebo.
The base case analysis had an incremental cost of Withheld and an incremental QALY gain of
under
1.24 resulting in an ICER of Withheld or With QALYs per million dollars spent. The analysis
under
held
was most sensitive to the discount rate.

PHARMAC staff have reviewed the CUA and note the following:
• The information to calculate time to event from the trial and in a New Zealand
population is not available to PHARMAC.
• The analysis includes events which were found to not be statistically significantly
different between empagliflozin and comparator, and a clinically meaningful
difference was not evidenced

O

PHARMAC have therefore undertaken a CUA which only considers statistically significant
differences in therapy and considers the probability of events rather than time to event analysis
for which data was not available.
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4.

PHARMAC Cost-Utility Analysis

A Markov model cost utility analysis (CUA) was undertaken to estimate the cost effectiveness
of SGLT-2 inhibitors for T2DM with high cardiovascular disease risk.

4.1

Scope of Analysis
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The analysis was undertaken from the perspective of the funder, with regards to PHARMAC’s
Factors for Consideration.
4.1.1

Target Population

The target population for this analysis was defined as people with T2DM with high CVD risk
(see Special Authority outlined in Table 1).
4.1.2

Intervention

Following clinical advice that SGLT-2 inhibitors are likely to have the same or similar
therapeutic effect, it was decided by PHARMAC staff at Hot Topic July 2019 (zA195267) that
the SGLT-2 inhibitor model will be based on Empagliflozin.

Empagliflozin (10mg or 25mg) is a tablet that is taken once daily in addition to best standard
of care for T2DM and cardiovascular disease.
4.1.3

Comparator

The comparator(s) used in the analysis was best standard of care for T2DM and
cardiovascular disease (i.e effectively placebo).

4.2

Model Structure

A Markov model was constructed to model the different treatment strategies.
4.2.1

Time Horizon

The time-horizon of the CUA was 10-years. Each Markov cycle was monthly.

O

The time-horizon of the CUA is noted to be shorter than the duration of benefit that could be
expected from treatment with a SGLT 2 inhibitor. However, PHARMAC staff decided at the
Hot Topic on 29th July 2019 (zA195267) that a 10-year time horizon was an appropriate time
horizon to extrapolate the currently available data regarding cardiovascular disease outcomes.
PHARMAC staff considered that the influence of other factors beyond this time horizon,
including the effects of aging and the burden of comorbidities, were likely to confound the
ongoing clinical effect of the intervention Evidence on the efficacy of SGLT 2 inhibitors over
a longer time-horizon has not been reviewed by PTAC or its Subcommittees. A sensitivity
analysis was conducted using a 15 year time horizon.
All costs and benefits were discounted at 3.5%.
11
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Figure 2: Section of Markov model

O

Note: This is a section of the Markov model from one health state only. Some branches are missing from subsequent health states where the
modelled event has already occurred. I.e. in the health state T2DM on insulin and renal dialysis there is no probability of initiating insulin or initiating
renal dialysis.
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modelling. Beaudet et al was chosen due to the place of systematic reviews in the hierarchy
of evidence and the fact that the majority of the utilities were derived using the United Kingdom
value set which was considered by PHARMAC staff to be boarder generalisable to New
Zealand (Hot topic August 2019 zA195270).
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Utility of T2DM with established CVD disease
The base case utility value for patients not on insulin with T2DM and established CVD is 0 73
This value represents the upper range of utility values presented for a variety of cardiovascular
diseases within T2DM patient and appears reasonable given other published literature and
the utilities estimated by PHARMAC staff using the New Zealand preference weights.
Utility weight of patients on dialysis
The utility weight for a patient on dialysis was determined to be 0.60 after weighting to reflect
the proportion of patients in New Zealand on either haemodialysis or CAPD dialysis. For
further information, see section 4.5.3 on the cost of dialysis.

Utility weight of patients on insulin
A utility decrement for patients on insulin compared to patients on oral therapies only was
included in the model as informed by Zhang et al (-0.07). This decrement was intended to
represent the health related quality of life associated with using regular injection based
therapies and blood glucose monitoring as well as the fear associated with progressing
disease The limited sensitivity of the EQ 5D measure to pick up the difference associated
with progression to insulin was a noted issue in the literature and by PHARMAC staff. The
sensitivity of the model to this decrement was investigated in the sensitivity analyses. The
decrement was not applied to states where patients were on dialysis as it was assumed that
this was captured in the utility value of being on dialysis.
Utility weight of patients hospitalised for heart failure
The one off decrement of patients who have a heart failure hospitalisation in the model was
informed by Ambrosy et al, 2015. Ambrosy et al, 2015 used EQ 5D to measure patients at
admission, during admission and at discharge of a hospitalisation due to acute heart failure
(ASCEND-HF trial). The study included 6,943 patients who had an average utility at admission
of 0 56 which increased to 0.67 at 24hr, 0 79 at discharge and 0 78 at day 30 The difference
in day 30 and at point of admission was used to inform the one-off utility decrement of a heart
failure hospitalisation ( 0 20). The disutility was only applied for one month The disutility of
patients who experienced a heart failure hospitalisation aligns with a previous analysis done
by PHARMAC staff for the pharmaceutical sacubitril and valsartan for heart failure. It was
noted that this was a PHARMAC estimate (objective link A1095176)

O

The utility weights used in the model were discussed and considered appropriate by
PHARMAC staff at the second hot topic presentation in August 2019 (zA195270)
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Routine GP visits

The cost of a general practice visit where the prescription would be given to the patient was
not considered in the model because it was assumed that the prescription would occur at a
routine appointment and that these routine appointments would be occurring with similar
frequency between the empagliflozin and best standard of care arm of the model given the
high health need of study population. (That is, it was assumed that this cohort of patients would
be regularly visiting a GP to manage and receive the scripts for their diabetes and CVD).
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Adverse events

O

The cost, health-related quality of life or discontinuation of therapy of patients who experience
adverse events was not considered in the model as the incremental difference between the
two therapies and the relative cost of treating the most frequently occurring adverse events
(e.g. urinary tract infections and genital infections) was considered to be immaterial (Hot topic
July 2019 (zA195267))
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