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The Scottish Medicines Consortium (SMC) has completed its assessment of the above
product and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on
its use in NHS Scotland. The advice is summarised as follows:

ADVICE: following a full submission

sitagliptin (Januvia®) is accepted for use within NHS Scotland for patients with type 2
diabetes mellitus to improve glycaemic control in combination with a sulphonylurea when diet
and exercise plus maximal tolerated dose of a sulphonylurea alone do not provide adequate
glycaemic control and when metformin is inappropriate due to contraindications or
intolerance; or in combination with a sulphonylurea and metformin when diet and exercise
plus dual therapy with these agents do not provide adequate glycaemic control.

When added to a sulphonylurea with or without metformin, sitagliptin had a modest beneficial
effect on glycated haemoglobin (HbA.) levels.

Sitagliptin is also licensed for use in combination with thiazolidinedione drugs. The
manufacturer's submission related only to the use of sitagliptin in combination with
sulphonylureas with or without metformin. SMC cannot recommend the use of sitagliptin in
combination with thiazolidinediones.

Overleaf is the detailed advice on this product.

Chairman,
Scottish Medicines Consortium
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Indication

Sitagliptin is indicated for patients with type 2 diabetes mellitus to improve glycaemic control

e in combination with a sulphonylurea when diet and exercise plus maximal tolerated dose
of a sulphonylurea alone do not provide adequate glycaemic control and when metformin
is inappropriate due to contraindications or intolerance

e in combination with a sulphonylurea and metformin when diet and exercise plus dual
therapy with these agents do not provide adequate glycaemic control.

Dosing information

100mg once daily.

When used in combination with a sulphonylurea, a lower dose of the sulphonylurea may be
considered to reduce the risk of hypoglycaemia. The dosage of metformin, if appropriate,
should be maintained.

Product availability date
19" December 2007

Summary of evidence on comparative efficacy

Sitagliptin inhibits dipeptidyl peptidase-4 (DPP-4) and thus prevents the degradation of
incretin hormones, which are released from gut cells in response to a meal. These hormones
stimulate insulin release and attenuate glucagon secretion in response to raised blood
glucose levels.

One 24-week, multinational, randomised, double-blind, phase lllI, placebo-controlled trial
recruited patients aged 18 to 75 years with inadequately controlled type 2 diabetes mellitus
(glycated haemoglobin (HbA:) 27.5% and <10.5%). Patients were either: not on oral
hypoglycaemic agents (OHAs); on glimepiride alone or in combination with metformin; or on
other OHAs alone or on dual or triple combination therapy. Those already taking a stable
dose of glimepiride (4mg to 8mg/day) alone or in combination with metformin (1500mg to
3000mg/day) for a minimum of 10 weeks and who had HbA. 27.5% and <10.5% directly
entered a 2-week, single-blind placebo run-in period and, after completion, were eligible to
be randomised. All other patients (those not on OHAs; or on monotherapy or combination
therapy, who were not on a stable regimen of glimepiride with or without metformin)
discontinued their previous treatment and entered an up to 4-week glimepiride, with or
without metformin, dose titration period and then a dose stabilisation period of up to 10
weeks. If they then had inadequate glycaemic control (i.e. HbA. 27.5% but <10.5%), they
were eligible to be randomised, after completing a 2-week single-blind placebo run-in period.
Patients were stratified 1:1 according to whether or not they were on metformin: stratum 1
consisted of those on glimepiride alone; stratum 2 consisted of those on glimepiride and
metformin combination therapy.

The entire cohort (n = 441) was randomised to either sitagliptin 100mg once daily or placebo
in a 1:1 ratio for a 24-week treatment period. During this time, those requiring glycaemic
rescue were allowed to receive open-label pioglitazone 30mg/day. The glimepiride dose
could be down-titrated to avoid hypoglycaemia. The primary efficacy end-point was the least
squares mean change from baseline HbA,. at week 24 compared to placebo and was based
on the all-patients-treated population (425 patients). Secondary end-points included the
change from baseline in fasting plasma glucose (FPG) and the proportion of patients
reaching the HbA,. goal of <7%.




Baseline characteristics were generally balanced between treatment groups and in each
stratum. One exception was that patients in stratum 2 had slightly lower baseline HbA:.
values, a longer duration of type 2 diabetes, and were more likely to be on combination
therapy at screening. Overall, the average baseline HbA,. was 8.34% and FPG was
10.06mmol/L. Rescue therapy was required by 25% of patients receiving placebo and 11%
of those on sitagliptin. The effects on HbA,; at 24 weeks are shown in the table.

Table: Effects on HbA;; (%) at week 24 in the all-patients-treated population

Mean (SD) LS mean Difference in
(95% ClI) LS means
(95% CI)
Population Treatment | n Baseline Week24 Change from Sitagliptin vs
group baseline placebo
Entire cohort | Sitagliptin | 217 | 8.34 (0.76) | 7.88 (1.01) -0.45 -0.74
100mg (-0.57,-0.30)* | (-0.90, -0.57) *
Placebo 208 | 8.37 (0.74) | 8.64 (1.04) 0.28
(0.17,0.40) *
Stratum 1 Sitagliptin | 102 | 8.41 (0.78) | 8.11 (1.05) -0.30 -0.57
100mg (-0.48,-0.12)* | (-0.82,-0.32) *
Placebo 103 | 8.46 (0.80) | 8.72 (1.14) 0.27
(0.09,0.45)°
Stratum 2 Sitagliptin | 115 | 8.27 (0.74) | 7.68 (0.92) -0.59 -0.89
100mg (-0.74,-0.44)* | (-1.10,-0.68) *
Placebo 105 | 8.28 (0.68) | 8.57 (0.93) 0.30
(0.14,0.45) *

SD = standard deviation; LS = least squares; Cl = confidence interval; vs = versus
*p<0.001; *p=0.001; ‘p=0.004

For the entire cohort, treatment with sitagliptin resulted in a 0.24mmol/L (95% CI: -0.08 to
0.56) reduction from baseline in FPG: this breaks down to a 0.04 mmol/L (95% CI: -0.44 to
0.54) reduction in stratum 1 and a significant reduction of 0.43 mmol/L (95% CI: 0.01 to 0.86)
in stratum 2. Treatment with sitagliptin 100mg once daily significantly increased the
proportion of patients attaining an HbA,. of <7.0% compared with placebo for the overall
study population [17% (37/217) vs 4.8% (10/208) respectively]. For patients on glimepiride
plus metformin (stratum 2), significantly more patients [23% (26/115)] in the sitagliptin group
attained an HbA. of <7.0% compared with 1.0% (1/105) of patients in the placebo group. In
patients receiving glimepiride alone (stratum 1), there was no significant between-group
difference in the proportion of patients reaching HbA,; levels <7.0% [11% (11/102) for
sitagliptin compared with 8.7% (9/103) for placebo].

Summary of evidence on comparative safety

In the entire cohort, 60% (132/222) of patients receiving sitagliptin and 47% (103/219) of
those receiving placebo reported a clinical adverse event. This was mainly accounted for by
hypoglycaemic episodes. In the entire cohort, 31 patients had one or more events of
hypoglycaemia: 27 (12%) in the sitagliptin group and 4 (1.8%) in the placebo group. For
those on sitagliptin, the incidence of events was higher in stratum 2: 16% (19/116) in the
sitagliptin group and 0.9% (1/113) in the placebo group versus 7.5% (8/106) and 2.8%
(3/106) respectively in stratum 1.




Other than hypoglycaemia, the incidence of drug-related adverse events was low (no more
than 0.9% in the sitagliptin group) and no meaningful differences were reported with respect
to serious adverse events or discontinuations. The incidence of laboratory adverse events
was comparable in the 2 groups.

A statistically significant weight increase relative to placebo was observed with sitagliptin
treatment in the entire cohort and in each stratum: a placebo-adjusted gain of 1.1kg for the
entire cohort and each of the two strata.

Summary of clinical effectiveness issues

There is no comparison with an active control when sitagliptin is added to a sulphonylurea
with or without metformin.

The size of the effect of sitagliptin, although significant, is modest, in particular when
combined with glimepiride alone. Only a small percentage of patients receiving sitagliptin
achieved an HbA; <7.0%.

The effect on weight gain and the increased incidence of hypoglycaemia shown in those on
sitagliptin may be due to the fact that these patients were also on a sulphonylurea and that
glycaemic control was tighter in this group.

This was only a 24-week study. There is a need to see the results over a longer period as
even when the placebo corrected values were used, there was still a trend for the change in
HbA:; to decrease after 18 weeks. As discussed in a Cochrane review of this drug class,
inhibition of the DPP-4 enzyme may influence immune function, so additional long-term
safety data are required. Long term studies are also needed to determine the effect of
sitagliptin on morbidity and mortality.

Summary of comparative health economic evidence

The manufacturer submitted a cost-utility analysis of sitagliptin in two different scenarios.
The first was sitagliptin added to a sulphonylurea versus a thiazolidinedione added to a
sulphonylurea, and the second scenario was sitagliptin added to metformin plus a
sulphonylurea versus a thiazolidinedione added to metformin plus a sulphonylurea. The
model was a patient simulation model with a lifetime horizon, and patients could progress to
other treatments depending on their response to treatment (i.e. when a threshold level of
HbA; of 8% was reached). The model allowed for risk factors and adverse events such as
HbA.. level and weight, and diabetes related complications, to impact on patient
cardiovascular and other health outcomes. Change in HbA,; occurred in two stages — an
initial drop followed by a rise which occurred at a fixed rate over time. Long term outcomes in
the model were estimated using the UKPDS risk factor equations, as frequently used in
diabetes models. The model was complex but most inputs were set equal for the sitagliptin
and thiazolidinedione regimens. The main drivers in the model were an increased risk of
congestive heart failure associated with thiazolidinediones based on several trials and
published meta-analyses, and cardiovascular risk associated with additional weight gain
estimated for the comparator. However, the base case assumed no increase in risk of
myocardial infarction associated with the thiazolidinediones. The estimated incremental cost
per QALY gained was £5,007 for sitagliptin added to a sulphonylurea versus a
thiazolidinedione added to a sulphonylurea, and £1,902 for sitagliptin added to metformin
plus a sulphonylurea versus a thiazolidinedione added to metformin plus a sulphonylurea.




Despite its complexity, the model used represents an attempt to build on existing diabetes
models, is recently published and appears to have structural validity. The main concern with
both analyses was that the assumption of equal HbA. efficacy and estimated weight gain for
the thiazolidinediones was based on an indirect comparison with rosiglitazone from a ftrial
containing sitagliptin and rosiglitazone 8mg that was not designed to be comparative. It was
also in a different patient population i.e. those uncontrolled on metformin. The larger relative
concern was with the “uncontrolled on sulphonylurea alone” patient population where the
HbA, efficacy gain over 24 weeks from the trial is quite small and weight gain relatively large
with sitagliptin. Despite this, the sensitivity analysis around variations in relative efficacy and
assuming no difference in weight gain between rosiglitazone and sitagliptin resulted in cost-
effectiveness results that were still acceptable for both patient populations. Another issue in
the economic analysis was the assumption of additive utility decrements for the
complications and adverse events which can result in relatively low utility values potentially
favouring the intervention that is more effective at avoiding complications/adverse events.

Overall, despite these limitations, the economic case has been demonstrated.

Summary of patient and public involvement

A Patient Interest Group Submission was not made.

Additional information: guidelines and protocols

The National Institute for Health and Clinical Excellence produced a clinical guideline
(number 66) in May 2008 entitled “Type 2 diabetes: the management of type 2 diabetes”. It
does not refer to the use of DPP-4 inhibitors. However, a guideline is expected in February
2009, entitled “Diabetes (type 2) — newer agents”

Additional information: previous SMC advice

Following a full submission SMC published advice in July 2007: exenatide (Byetta®) is
accepted for restricted use within NHS Scotland for the treatment of type 2 diabetes mellitus
in combination with metformin and/or sulphonylureas in patients who have not achieved
adequate glycaemic control on maximally tolerated doses of these oral therapies. It has
shown non-inferiority to two insulin regimens with which it has been compared and has a
beneficial effect on weight. It is restricted to use as an alternative to insulin in patients who
have failed treatment on metformin and/or sulphonylureas and in whom insulin would be the
next treatment option.

Following a full submission SMC published advice in March 2007: pioglitazone (Actos®
triple therapy) in combination with metformin and a sulphonylurea, is accepted for
restricted use within NHS Scotland for the treatment of patients (particularly overweight
patients) with insufficient glycaemic control despite dual oral therapy and where patients
are unable or unwilling to take insulin. It should be initiated and monitored only by
physicians experienced in the treatment of diabetes mellitus who will be able to identify
and manage patients who might benefit.

Following an abbreviated submission SMC published advice in July 2006: rosiglitazone /
metformin tablet (Avandamet®) is accepted for restricted use within NHS Scotland in
combination with a sulphonylurea as triple oral therapy in patients (particularly in
overweight patients) who are unable to achieve sufficient glycaemic control despite dual




oral therapy and where patients are unable or unwilling to take insulin. Triple therapy
should be initiated and monitored only by physicians experienced in the treatment of
diabetes mellitus who will be able to identify and manage patients who might benefit.
The combination formulations are not associated with increased costs compared to
equivalent combinations of single drug formulations.

Following an abbreviated submission SMC published advice in June 2005: rosiglitazone
(Avandia® triple therapy) is accepted for restricted use in NHS Scotland as triple oral therapy
in combination with metformin and a sulphonylurea in patients (particularly overweight
patients) who are unable to achieve sufficient glycaemic control despite dual oral therapy and
where patients are unable or unwilling to take insulin. It should be initiated and monitored
only by physicians experienced in the treatment of diabetes mellitus who will be able to
identify and manage patients who might benefit.

Additional information: comparators

Vildagliptin is licensed for treatment with a sulphonylurea; acarbose is licensed to be used
with any other oral hypoglycaemic agent; exenatide, pioglitazone and rosiglitazone are
licensed for treatment with a sulphonylurea with or without metformin.

The costs below are for addition to existing therapy of a sulphonylurea with or without
metformin, where appropriate.

Cost of relevant comparators

Drug Dose regimen Cost per year (£)
sitagliptin 100mg once daily, orally 432
exenatide 5 to 10 microgram twice daily, 828

subcutaneously
rosiglitazone 4mg once or twice daily (or 8mg once 314 to 628
daily), orally
pioglitazone 15 to 45mg once daily, orally 314 t0 480
vildagliptin 50mg once daily *, orally 206
acarbose 50mg once daily to 200mg three times 27 to 304
daily, orally

Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 15T

July 2008.
* this is the dose recommended when used in combination with a sulphonylurea



Additional information: budget impact

The manufacturer estimated a net drug budget impact of £3k in 2009 rising to £5k in 2012
based on 50 patients uncontrolled on a sulphonylurea alone in 2009 and 99 in 2012 when
adding in sitagliptin rather than a thiazolidinedione. The net drug budget impact of adding
sitagliptin instead of a thiazolidinedione in patients uncontrolled on metformin and a
sulphonylurea was £11k in 2009 and £21k by 2012 based on 197 patients in 2009 and 392 in
2012. The estimates assume a 20% uptake of sitagliptin in 2009, rising to 35% in 2012.
Partial cost savings were also estimated from a reduction in congestive heart failure related
resource use but are not included in the figures above.

Patient numbers seem low given the Scottish prevalence of Type 2 diabetes so the actual
budget impact may be greater than these estimates.




Advice context:
No part of this advice may be used without the whole of the advice being quoted in full.

This advice represents the view of the Scottish Medicines Consortium and was arrived at
after careful consideration and evaluation of the available evidence. It is provided to inform
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in
determining medicines for local use or local formulary inclusion. This advice does not
override the individual responsibility of health professionals to make decisions in the exercise
of their clinical judgement in the circumstances of the individual patient, in consultation with
the patient and/or guardian or carer.

This assessment is based on data submitted by the applicant company up to and including
14 August 2008.

Drug prices are those available at the time the papers were issued to SMC for consideration.
These have been confirmed from the eVadis drug database.

The undernoted reference was supplied with the submission.

Hermensen K, Kipnes M, Luo E, Fanurik D, Khatami H, Stein P. Efficacy and safety of the
dipeptidyl peptidase-4 inhibitor, sitagliptin, in patients with type 2 diabetes mellitus
inadequately controlled on glimepiride alone or on glimepiride and metformin. Diabetes
Obesity and Metabolism 2007;9:733-745.
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